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|at the top of the vertical column, the drill 
spindle being adjusted to and from the 
On this and the succeeding page we give | column by sliding the arm through this bear- 
illustrations of a new design of radial drill ing, instead of having a sliding carriage or 
having some points to which we shall call head fitted to the arm. 
. | . . . 
attention. | Attached rigidly to the bed plate there isa 
It will be noticed that the most radical de-| stump which is turned true outside, and has 


A New Radial Drill. 
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parture from the regular practice in build- | fitted to it the vertical column. 
ing such machines is in the construction and | can be raised and lowered on the stump by 
arrangement of the arm, which is cylindrical, 
ind made to slide through a sleeve bearing 


means of the vertical screw seen at the side, 
which is driven by power, and engages in a 
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nut which is attached to a ring, on which 
the weight of the column is supported when 
unclamped. This ring does not turn with 
the column when the latter is swung around, 
and the joint between it and the column is 
a ball bearing, which enables the column to 
be turned very easily. The up and down 
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movement of the column is controlled by 


means of the double-ended clutch, bevel 
gears, and reversing lever shown. 


The arm is moved out and in through the 
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This column | 


bearing in the column by means of the screw 
seen, Which is driven by means of a crank 
The bear- 
ing is split at each end, so that when the 


near the head and bevel gears. 
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arm is adjusted it can be firmly clamped in 
position. 

to the 
means of a vertical shaft which 
through the column, and by means of bevel 


Power is transmitted spindle by 


passes up 


gears drives a shaft which passes through 
the center of the arm to the bevel gears seen 
front. 

The head which carries the spindle can be 
rotated completely around, and drilling can 
be done in any from vertically 
downward to vertically upward, at either 
The feed shaft is attached to this head 
and the feed works equally well in any posi- 


in 


direction 
side, 


tion. 

At the left of the main columnisa smaller 
one, on which fs placed the countershaft, and 
from this countershaft is driven an emery 
The 
belt for driving the machine is shifted by 


wheel, on which drills can be ground. 


means of the lever seen coming up through 
a slot in the bed plate, or by means of the 
trip lever in front, which can 
be worked by the foot. 

The column 13 
diameter, and its height when 
up, 8 feet. The machine 
drills to the center of a circle 
10 feet in diameter, and the 
greatest distance from_ the 
bed plate to the end of the 
spindle 6 feet 
Total height of the machine, 
The spindle 


is inches 


is 5 inches. 
9 feet 2 inches. 
is 24 inches diameter, has 20 
inches traverse in the head, 
and has a No. 4 Morse taper 
hole. The floor 
cupied is 44x 64 feet, and the 
machine weighs about 5,000 


space oc- 


pounds. 

The machine on this page is 
smaller, and has some differ 
ences of construction, which 
will be apparent on inspec- 
tion of the cut. 

The column in this machine 
does not move vertically as in 
the other, neither it 
turn, the equivalent of these 


does 


functions being performed by 
the table fitted to the column. 
In this machine the arm is 


moved back and forth by 
means of a rack and pinion, 
instead of a screw. The 


diameter of the column is 10 
inches, and its height 6 feet 
10 The 
drills to the center of a circle 
60 


greatest 


inches. machine 
inches diameter, and the 
the 
end of the spindle to the bed 
plate is 4 feet. Spindle is 24 
inches diameter, has 20 inches 
traverse, and is fitted for a 
No. 4 Morse taper shank. 
The floor space required is 


distance from 


80x52 inches, and the weight 
about 2,500 pounds. 

These machines, with other 
sizes as well as other moditi 
cations of the design to suit 


different purposes, are built 
by the McNaull Machine and 
Foundry Company, Ronce 
verte, W. Va. 
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Spiders and Engineers, 
Ever since the of 
Robert Bruce and the spider, 
that insect has been proverb- 


story 


ially held up to view as an 

example of pertinacious 

skill. An attempt to establish instinct as 
a guide to reason is, however, a fallacy. 
The setting hen is an example of instinct, 
not maternal constancy. 
of spiders may have been an encouragement 
to Robert Bruce, but it is often a 
agement in engineering work. In sinking 
plumb lines down shafts for middle head- 


ings in tunneling, in order to obtain an} 


alignment for the tunnel, the accuracy of 
the work is often seriously impaired by 
spiders attaching their webs to the lines and 


so | 
This perseverance 


discour- 
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| cient tension to introduce material errors in 
| the position of the plumb bobs. In fixing 
| the alignment of Hoosac tunnel, Massachu- 
isetts, U. S., at the bottom of a shaft 1,028 
feet deep, the spiders prevented accurate 
work with plumb until two 
were made enclosing the whole length of 
For shallow pits the spiders’ 


lines, cases 
these lines. 
webs can be broken by raising the lines, and 
then lowering them to position shortly be- 
| fore fixing upon points ; but in this instance 
the distance was so great as to require sev- 
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eral hours before the vibration of the lines 
would cease, even with the bobs in vessels 
|of mercury. The suggestion is made that 
the lines might be freed from similar inter- 
ferences by insulating the suspended ap- 
paratus and the bob from the earth, and 
attaching a grounded electric light circuit 
to the wire, relying upon the dampness in 
the pit to give sutticient conductivity to the 
cobwebs to cause them to be seared by the 
escape when any the 
earth to the plumb wire. Many years ago, 


cobweb connected 
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A New RapIAL DRILL.—SEE PaGE 1. 
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neering party, there were frequent difficul- 
ties with the instrument. Curved lines like 
arcs of circles would appear in rapid se- 
quence the field of vision, which 
would be nearly eclipsed at times. These 
difficulties would at irregular and 
generally inconvenient intervals. The _ in- 
strument was carefully examined without 
The 
ful of his own eyesight, visited an eminent 
receiving advice and 
paying a realistic fee. It was afterwards 
discovered that a minute spider had en- 


across 


arise 


revealing any cause. 


oculist, some vague 


sconced himself in the cover of the eyeglass 
of the telescope of the level. Recently it 
was found that the meter in the store ofa 
patron of an electric lighting station 
America was recording what was a small 


in 


fraction of the electricity known to be used. 
The meter was of the revolving fan type, 
and it was found that a spider had entered 
the case through a screw hole, and spun a 
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web in such a manner as to prevent the free 
revolution of the If gas meters were 
susceptible to similar treatment, it is feared 
there might be a tendency to perforate the 
cases and imprison spiders therein.—ngi 
neering (London). 


fans. 
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The amount of British coal imported into 
Italy in 1890 was as much as 1,493,600 tons, 
against 1,307,600 tons in 1889. and 1,279,400 
tons in 1888. Of the above total import in 
1890, 749,000 tons were from Cardiff, 574,700 


drawing them towards the walls with suffi-! when the writer used the level in an engi- tons were from Newcastle, and the rest was 


writer, distrust- | 


|some of the knee ligaments. 


Scotch and North English coal from Liver 
pool and Hartlepool.—The Black Diamond 
——_e a e——————_ 

Early Engineering Reminiscences, 


By Geo. Escou SELLERS. 
PERPETUAL MOTION—(FIRST PAPER ) 


It is about three years since I remove: 


from Southern I)linois to this _ histori 
ground, adjoining Bragg’s headquarters 


where the battle of Missionary Ridge wa: 
fought. Then, instead of following the usua 
custom of new settlers, of building a barn o) 
stable, and camping in it while building 

permanent residence (having no use for a 
stable), I had a frame 
wainscoted building, the lower story as a 
workshop, the second story being a large 
well-lighted room for my library, archzolo 
cal collection, drawings, paintings, ete.—in 
fact, my den; forinit I have my writing 
table, cabinets, 
around what has 
preserved of interest to me 
from the accumulation of a 
long lifetime. For the largest 
portion of the first year we— 
that is, myself, daughter and 


erected two-story 


r} 
l 


( 


cases, and 


me been 


grandson—occupied thes: 
rooms. When our house was 
finished, and we removed 
into it, I commenced the 


arrangement of my collection, 
many boxes of which are not 
yet unpacked ; devoting all 
the time I could to assorting, 
arranging for preservation or 
destroying an accumulation 
of papers and letters, many 
of them going back over two- 
thirds of a century, and it 
was not until about the Ist 
of last September that I 
found leisure to begin to look 
over my work, with a view 
of cutting out such reminis 
cences as might be of interest 
to the readers of the AMERI 
CAN Macuinist. I found 
most of the papers that had 
been preserved so mixed up 
with personal matters, that, 
without much razeeing, they 
could not be shaped so that I 
would be willing to make 
them public. They shall be 
so preserved that, after I am 
gone, they may be useful to 
those interested in the early 
civil and mechanical engineer 
ing, if my _ representative 
should think them worth the 
trouble of overhauling. The 
old papers led me into such 
recollections and train of 
thought that I jotted in pen- 
cil the notes for the following 
paper; and on the 26th of last 
September I looked 
these notes, and resolved that 
the next day I 
shape and transcribe them ; 


ovel 


on would 


but it was a case where ‘‘ man 
proposes, but God disposes.” 
Being the time to close my 
den for the night, to go down 
from it I have four steps to 
a platform, from which the 
stairs turn at a right angle, 
and so on to the lower floor. 
I had taken the first 
steps down, when I turned to 
see that my pet cat was fol 
lowing ; the sudden turn in 
duced a spell of vertigo that I have been 
occasionally subject to; I lost my balance 
and fell only the two steps onto the plat 
form, but in such a position as to rupture 
This laid me 
on my back, and while in the hands of! 
the surgeon, to complicate matters I had 
a severe attack of pneumonia, and it was 
four months before I could sit up, and six 
before I could leave my room on crutches, 
which I have now thrown aside, and manage 
to hobble about by aid of a cane, and the oc 
vasional assistance of an attendant. Recu 


two 
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peration, if at all, toa man in his 838d year 


must necessarily be slow, and, at best, im- 
perfect. 

I doubt if there be many living practical 
mechanical engineers who have not been 
time and again appealed to, bothered, and 
had their time wasted by some ignorant, un 
educated genius with a new motor or “ per 
petual motion ” device, and in almost every 
case asking aid to make some trifling altera” 
ition, addition or adjustment to make it an 


entire success. In.my long experience | 
have met with mavy grades of these cranks. 
The charlatan soon exposes himself, and 


may be summarily dismissed. But the man 
who, for want of knowledge of immutable 


laws, theorizes and bases his theories on 


false premises, probably starting on the ad 


mission in his mind of a slight erroras a 


truth, goes on multiplying errors under a 


AMERICAN 


having wasted his time and impoverished 
himself, that he resorted to the ingenious de 
vice that enabled him te exhibit his machine 
in operation, torecuperate by the exhibition 
fees and gull.the creditors into purchase of 
My father, 
who was present at this discussion, was not 


interest in his perpetual motor, 


disposed to be so lenient; he freely expressed 
himself as believing the thing to have been 
a fraud or trick from its earliest Conception. 

The then 
within walking distance, it 


machine on exhibition being 


easy was pro 


| posed that the party goto see the wonder 


| stone that was apparently 


conviction that he is right, and all who have | 


preceded him have been wrong—this man is 
to be pitied, and time is not wasted in set 
ting him right. 
simply directing to a course of study of the 
simplest first principles, has had the desired 
effect, and the genius who had wasted brain 
and time would himself discover his error, 
and rather sheepishly acknowledge it; but 
when the man has gone so far in convincing 
himself of his own superior knowledge and 
infallibility, and believes himself to be di- 
vinely commissioned as a medium through 
whom the entire human race is to be bene 
fited, the case is very different, for if suc. 
cessful in proving to this man_ his error, the 
mental effect may be disastrous. 

I have been led to this train of thought by 
and 


finding among the old notes 


sketches of apparatus that I constructed to 


papers, 


ocularly demonstrate to Mr. Horatio Gates 
Spafford, of Lansingburgh, N. Y., that the 
starting point on which he based the entire 
Mr. Spatford 
was a true, sincere, conscientious man; he 


theory of his motor was false. 


was a secker after truth, and yet he had de 
He repudiated the idea of 
his motor being a perpetual motion; yet his 


ceived himself, 


theory, if carried to its natural sequence, 
ended not only in perpetual motion, but a 
multiplier of power—I might say creator of 
power limit. 
one, and I always look back with regret on 


without His case was a sad 
the part I was obliged to take to open his 
eyes and dispel an illusion that had been so 
long cherished and dwelt upon that his life 
almost depended on it. Thinking this over 
recalled other incidents 
which 


in the same connec- 


tion, one of in boyhood was 


strongly impressed on my mind, and as I do 


my 


one now living who can 
their I 
shall try to do so, believing it will be of inter 
est to the readers of the AMERICAN MACHIN 
Before describing Spatford’s 
as itso long preceded it; f refer to Read 


hefer’s perpetual motion, which in its time 


not know 
describe it 


any 


from own knowledge, 


IST. motor, 


created as great a furor in the world as any 
movement motor has. 
of the present time we look with amazement 
at the credulity of men of means, supposed 
to possess more than ordinary intelligence, 
investing their money in secret for interests 
in theoretical motors claimed by their pro 
jectors to be regenerators of the economic 
laws of the world. This was exactly what 
was claimed by Readhefer, and interests in 
his wonderful discovery were eagerly pur- 


chased. 


Ihave no way of fixing the date of this 
excitement, nearer than that my first recol 
lection of it was hearing the matter dis 


cussed during one of my summer vacations 
at the residence of my grandfather, Charles 
Wilson Peale, who at that time was living at 
his country-seat near Germantown, one of 
Philadelphia’s suburbs; this would place the 
date somewhere near the end of the teens of 
I recollect 
of these discussions my grandfather express 
ed that Readhefer, 


though Was practicing a 


the present century. that at one 


himself as believing 
at that 
fraud in exhibiting his motor in operation on 


time he 


the original conception of the theory on 
Which he based its operation, had been 


the machine would 
be a perpetual self-mover; and that it was 


he had 


honest in the belief that 


discovered his error, after 


not until 


| 
I have had cases where, by 


ful machine in motion; I, as a boy, accom 
panied We 


carriages in 


them. found quite a crowd 
Waiting; 


The 


was running, and many of the visitors were 


there; lines of many 


pedestrians from the city. machine 


holding their pocket-knives on the = grind- 
being driven by 
Mr. Readhefer 


the perpetual motor. was 


}eXplaining in his characteristio manner the 





principle on which the machine was built 
“You he, ‘the 
machine running, and the power with which 


S 


and operated. see,” said 
itturns the grindstone; now this power is 
entirely due to the manner the little car 
riages are loaded on the revolving platform” 
he then said he would answer any questions, 
and fully illustrate the principle. *‘ 
here Lhave a little four-wheel carriage; its 


s ou see 


platform is double, and so arranged that | 
can set it atany angle. I have this plain 
plank for it to run on; now the platform is 


on it this weight’ (which was a leaden brick, 


level and parallel with the plank. place 


rectangular, about 3°x4", and about one inch | 
thick); the carriage stood still, gravity being | 


directly down, the weight equally distri 
buted all 


fixed 


on the wheels; the bed was then 


and atan angle of about 45 


and the weight carefully placed on it; the 


raised 


carriage started and ran some 10° feet or 12 
feet, then stopped. A very plain-looking 
‘* Friend Readhefer, 
I think thee gave it a little starting push.” 
‘* Not the least,” was the reply. ‘* Watch me, 
I will 
hand he held the carriage in check, while 
with the other he placed the weight on the 
incline; hold 
weight, simultaneously removing the hand 
that 


dent to all close watchers that the weight 


man standing by said: 


show it again.” This time with one 


when he loosed his on 


held the carriage in check; it was. evi- 


slid down the incline a short distance to its 


stop. ‘I see,” said the plain inquisitive man, 
‘*that thee did not give ita push, but thee 
let the weight slide enough to start the car 
did not 

Friend 


riage; but, see, it far as the 
first Now, 
I load my wheelbarrow with rock it takes all 
my strength to start it, but started I 
This start- 


run as 
time. Readhefer, when 

when 
can trundle it along with ease. 
ing the scholars call Overcoming the inertia; 
but Tam no scholar, [ only know what I see 


or feel; but it does seem to me that if thy 


| sufficient to 
With our knowledge | 


weight loaded on the slant exerts a power 


start the carriage to overcome 
the inertia, and that power is, as thee asserts, 
constant, the carriage, instead of stopping, 
should increase in speed, and go on running 
* And it would,” said Readhefer, 
the 


air; these, 


forever.” 


not for friction and the re- 
the 


machine running, I have overcome,” pointing 


“if it were 


sistance of you see by my 
to the machine, which most certainly was 
running, and apparently exerting some force. 
The plain inquisitive fellow seemed to have 
ruffed Readhefer 


attention 


so much that his 


to 


most ot 


was viven him, cither to con 


vinee or to get rid of him. He said to him: 
‘ T think I have here what will convince you 
weight 


that a fixed in the position I place 


them on my carriages will exert a Ccoustant 
pressure in that direction that will and does 
if friction and 


force the carriage ahead, and 


all other obstructions are climinpated its on 
ward course would be perpetual, as you see 
it Here | 
have this cast-iron cannon suspended by its 
this (the 
cannon was one of those stubby cannon used 
‘* Now, 
suid Readhefer, * put your feet against this 


Cleat on the floor, take hold of the butt ball 


does in my working machine, 


muzzle by short free link chain’ 


on merchant ships as signal guns), 


of the cannon, and pull it to about the angle 
I have my weights on the carriages, and tell 
maintain 


me if it does not a Constant pull, 
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and does not grow lighter.” Very soon the 
‘No, IT really think it grows 
heavier, and pulls harder; but Mr. 
hefer, thee ought to have a great steelyard 


man said: 


Read- 


and suspend the cannon on that, then thee 


could show if any of the direct down pull or | 


gravity was lost or changed by pulling the 
‘That is 
if 
there is any loss it would show what I gain 
by the angle I load the 


There was much 


cannon out of the perpendicular.” 


a capital thought,” said Readhefer, ** for 


weight on my 


carriages.” more of this 


kind of badinage between the plain, simple 


minded engineer and Readhefer. [ have 
told this as a continuous story, only intended 
to convey the general substance; part is 


from recollection, but probably more from 
conversations with my father in later years. 


A conversation between him and my grand 
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pulleys. When the weights, which were of 
lead, and probably as much as forty or fifty 
pounds each, were placed on the carriages, 
the big wheel would at first slowly com- 
mence to revolve, but would soon acquire 
What was claimed to be the normal speed 
the 
crowd were invited to sharpen their knives 


due to the weights. Then credulous 
on the grindstone driven by the untiring 
perpetual motor that neither consumed fuel 
or food, and whose lifetime alone depended 
on the durability of the materials of which 
it was constructed. Soon a crowd would be 
pressing to take their turns with their Bar 
low blades, to be shown as having been 
ground by the power of Readhefer’s great 
invention, the perpetual motion. 

T have but a dim recollection of the discus- 


sions, or the opinions expressed by those 


father, after we left Readhefer’s exhibition, | present at this exhibition of the machine; 


made a lasting impression. 
father if did not think it a bold 
thing, and a capital piece of acting in Owen, 
My father 
The reply was: the fine 


asked he 


to play the ignorant inquisitor. 
asked what Owen? 


Welsh machinist and  clockmaker that 
worked with David Rittenhouse until his 
death, and has pursued clockmaking ever 
since. My grandfather then said before 


| going into the show he had recognized him 
| by his voice, and that was totally changed 
|after entering the building; he had watched 
jhim closely without discovering the least 
halt 
| since coming out he found Owen hugely en 
| 

| 


or change in his assumed character; 


joying his successful joke, which, he says, 
he did 
exposing Readhefer, but only 


intention of 
little 
fun; he showed a couple of English 


not undertake with an 


for a 
quiet 
silver shillings so bent and shaped that one 


, | was so placed in his mouth as to depress 


| the corner, and prevent the play of the mus- 
cles about the corner that are so expressive 
of 
late his voice and enable him to keep up his 


character; the other was used to modu 
assumed character; the only other disguise 


Mr. 
Peale’s Scotch gardener—the knit cap, broad 


was the Sunday suit borrowed from 


icollar, square cut, short-waisted coat, and 
loose trousers covering his ordinary breeches, 


and silk stockings, and a pair of dirty 


| brogans completed his disguise. 
After this long digression I will 
the 


be 


now try 
to Readhefer machine, as ex 
hibited, the 
| without recourse to drawings in illustration. 


deseribe 


to understood — by reader 


|The foundation of the structure was a trap 


rock bowlder, hollowed out on top. suffi 
ciently to form a step-box for an upright 
jshaft. As nearas L can recollect, this shaft 
was some 10 or 12 feet long or high; it was 
made of wood, say about 12 inches diameter, 
and octagonal; its step and journals ordi 
nary cast-iron wing gudgeons, the lower one 
the 


journal by strap-box to a cross-beam., 


step-box, the upper 
This 


shaft was free to revolve, and so arranged 


resting in rock 


with the stone step box, and open strap: box 
on the upper end, that no power could be 
possibly applied to either of these journals 
Near the 


end of this vertical shaft was a strong wooden 


without being discovered. lower 


wheel of about the diameter of the length of 


the shaft. This was a spur-wheel, with 
wooden cogs, beautifully constructed, and a 
fine specimen of the millwright’s art. The 


outer ends of the arms of this wheel were 
planked over, forming a concentric platform 
of about two feet wide. For stiffness and 


| 
| 


| 


Grandfather | but many times subsequently I have heard 


my father state that he had been very posi 
tive in advancing his belief in the entire 
thing being a fraud; that instead of the per- 
petual motion driving the grindstone, it was 
being driven by the grindstone, or, in other 
words, that the shaft of the grindstone was 
being driven by crank and man power on 
the other side of the partition. 

The grindstone being placed near the par- 
tition, its journals, to prevent cutting by the 
grit from the stone, were covered by roughly 
made wooden boxes ina manner to convey 
the idea that it was an afterthought; when 
the box cover next the partition was removed 
it was plain to be seen that the grindstone 
shaft did not reach the partition, but no 
opportunity was given to caliper this end of 
the shaft, and if slightly out of round when 
the box cover was replaced, an undetected 
connection could be made with the operating 
crank, and the power be carried to the ma 
chine by the tight round belt through the 
My 


father said that the wooden cogs of the plat- 


bevel wheels and the lantern pinion. 


form wheel were so nicely made, fitting so 
Closely into the rounds of the lantern pinion, 
that in the shadow from its top platform it 
was impossible to see whether the pinion 
was driving or being driven, that the same 
might be said of the bevels on upright and 
horizontal shaft. My father, to satisfy him- 
self, had gone with some slips of soft, damp 
papcr, Which, when unobserved, he had in 
serted between the cogs and the round, and 
had got ocular demonstration that the lan- 
tern pinion was driving, and not driven, and 
he had become satisfied, and had freely so 
expressed himself, as to the modus operandi 
of the fraud being practiced. This got to 
that 
when the legislature appointed a committee, 


Readhefer’s cars, and so excited him 


at his own solicitation, to examine and report 
on his wonderful discovery and invention, he 
refused to allow the examination until some 
for my grandfather 
Nathan Sellers, who was named on the com- 


one was substituted 
mittee, on the ground that both he and his 
son Coleman had so strongly represented the 
whole thing a fraud and deception that a 
fair, unbiased report could not be expected 
Ido 


not know how the matter got before the 


with either of them on the committee, 
legislature, or its object. On my inquiries 
us to the nature of their report, the reply 


was non-committal. They had seen the ma 





stability, light iron suspension rods ran from | 


the arms close to the concentric platform to 
a spider ring, or wheel, at the upper end of 
the vertical shaft On this concentric plat 


form Was a harrow-gauge tramway, encire 


ling it. On this tramway were placed sey 
eral four-wheeled Carriages 
of these carriages, on which the propelling 
weights were placed, were at an angle of 
1 to the The teeth of 
this spur-wheel worked into a lantern pin 


about tramway, 
ion or trundle-wheel, in early times known 
by millwrights as a wallower. This was on 
an upright shaft, on the upper end of which 
wus a crown-wheel, bevel, or miter, driving 
a horizontal shaft, on which was a V pulley, 
shaft of 
either catgut 


one on 
belt of 


or rawhide, drawn very tight between the V 


with a corresponding a 


vrindstone. A round 





The platforms | 





|my uncle, Reubens Peale, Isaiah Lukens, 


chine in motion, had heard the charges of 
fraud, but, if one, they had failed to dis- 
cover it. 

Though nothing of value had come from 
the motor, the interest in it had not abated, 
it exhibition, 
crowds daily visiting it. One day on hear 
ing loud talking in my father’s office, and 


and was still a successful 


What sounded to me as insolence to him, | 


went forward in time to hear Readhefer say 
to him, ‘‘ Your charging me with fraud has 
done me great injury, and [insist on your 
whoever 
you choose, and [ will convince you and 


coming and bringing with you 


them that my perpetual motor drives the 
may cast the belt, or do 
whatever you like,”’ 


grindstone; you 
My father, who seemed 
hurt by the language that had been used, 
believing it was due to Readhefer to give 
him the chance, reluctantly agreed, and a 
fixed. My father took with him 


time was 





4. 


and, I think, either Wm. Mason or Rufus 
Tyler—most probably the latter, as he was 
the most frequent visitor at our house, and 
the open-front carriage my father drove 
only carried four persons. Lukens was the 
town clock maker and general machinist; no 
man of that period better known, or held in 
ligher estimation. Both Mason and Tyler 
were accomplished machinists, makers of 
the highest order of philosophical instru 
lathes, slide rests and 
relate 


ments, fine-class foot 
models. I 
the incidents of this visit in a most 


have often heard Lukens 
humor- 
ous way, made more so by his impediment 
in speech, when telling anything exciting. 
They found the grindstone removed from 
its position near the partition, the belt cast, 
the stone standing, and the motor running ; 
the only change my father observed was in 
the position of the bevel wheels—the crown 
wheel that had that the 
horizontal shaft top. This 
change Readhefer explained as having been 


been under of 


was how on 
made to admit of being thrown out of gear, 
on raising the shaft out of its step-box, that 
the of the of the 
pinion admitted of his doing so; he thought 
that would that 
the power that ran his motor did not come 


length rounds lantern 


convince Coleman Sellers 
by the way of the grindstone, but was due 
The 
machine was stopped, and propped to pre 
vent the 
ciently out of its step-box, as Lukens used to 


entirely to the weights on the carriages. 


starting ; shaft was raised suffi 
describe it, to admit of passing a knife blade 
under; that was all the rounds of the lantern 
pinion would allow, but, as Lukens said, not 
sufficient to Jet him put his finger under, to 
feel if the bottom of the shaft was not like 
the pipe of a watch key, that, on being low 
ered, would connect with the power, that, on 
signal, might start in the adjoining room. 
Then he, without giving any reason for so 
doing, was about asking of Readhefer the 
privilege of taking the upright shaft down 
with its lantern pinion, and allowing the 
that 
when he was interrupted by my father say 


machine to run without appendage, 
ing to Readhefer, ‘‘ Your machine is beau 
tifully finished in all its parts; why was it 
not carried out in this ?”’ putting his cane on 
a plank or timber rather roughly hewed, 
To 


this Readhefer’s reply was, ‘‘I was in a 


showing the marks of the broadaxe. 
hurry making the changes, and as it is en 
with or 
ee. 


yes, I see it is not, but it does not seem to 


tirely outside, and not connected 


essential to the machine, I Jet it go.” 


be securely fastened, and could be easily re 
moved without the least injury to the ma 
chine; if you will sell it to me, and let me 
take it up now, I will give you one hundred 
dollars for it, and you can replace it for less 
than one dollar.” It was here, in telling the 
story, that Lukens, in his inimitable way, 
mimicked Readhe fer’s 
nantly rejecting an offer that he took as an 
insult. 
never tired of hearing it repeated. 


rage, when indig- 
The telling was so amusing that we 
Father 
had rightly surmised that the plank in ques 
tion covered the entire secret. 

Reubens Peale was at that time manager 
of the Philadelphia Museum, belonging to 
his father; that the 
furor raised by Readhefer might be turned 


he conceived the idea 


to advantage, if a working model of the 
perpetual motion could be so constructed 
that the power moving it could not be dis- 
it 
Lukens 


covered, would prove attractive. This 
undertook to do, and made 
This, I think, 
is still in existence in the collection of the 
Franklin Institute of Philadelphia. Thisdid 
not carry out the perfect deception required, 
and the 


attention of some one to manipulate it, to 


Isaiah 
rather a rude working model. 


in its exhibition needed constant 
stop on the removal of the weights, and to 
start on their being replaced, The lower jour- 
nal or step of the upright rested on a plate 
glass that could be removed, and the upright 
with its platform wheel raised or lowered, 
but hold shaft 
Above this glass step there was a light bridge, 


would this 
but heavy enough to have the power from 
clock work in the base by light, delicate 
gearing, to carry the power to the upright 
through it; this was a stepin the right direc 
But to 


tion, but it did not meet the case. 
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make a working model that would start on 
| placing the weights on the inclined beds of 
| the railway carriages, and stop on removing 
| them—this was the problem that Lukens 
| undertook to, and did solve, in so ingenious 
a way that the deception was perfect, and to 


my knowledge never discovered, though re- 
peatedly examined by the most thorough 
and ingenious men of that period. 

The beautiful machine he made for the 
Philadelphia Museum was mostly of ma- 


hogany ; it had a massive rectangular base, 


was concealed ; at each corner of the base 
rose a mahogany column, each column above 
its entablature finished by a mahogany ball; 
from one of these balls a steel rod passed 


within which the clock spring and gearing | 
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| sufficient to adhesion sufficient for 
| the revolving glass to transmit its motion to 
'them, but when the leaden’ weights were 
| placed on the inclined beds of the carriages 
| it would slowly start, and soon get up to its 
inormal speed; this slow starting, taken in 
| connection with the large space, giving the 
chance at all times to see through the glass 
| boxes made the deception complete, and as I 
|have before stated, was never discovered. 

The machine was enclosed in a glass case 
‘and when the museum was in the old State 
| House, or Independence Hall, it was in the 
care of old Moses, the profile or silhouette 
cutter of the museum, whose duty was to 


cause 


cars, in reality, only rested on the outer edge 
| of one side of it, and their weight was not 


perpendicular, | 


down through the center of the column to | see that the clock-work never ran down dur- 
| ing the hours of exhibition. He would open 
the case, and allow inquiring visitors to re- 
move and replace the weights; he told 
of Readhefer asking this privelege, then sit- 
ting for hours watching the machine run- 
ning, and all the time talking to himself, the 
| gist of which, as far as ‘‘Moses” under- 
nal. The lower step journal was of much | stood, was, Lukens has hit it, and proved 


greater diameter than the upper, in model, | my theory right. Lukens told of Readhefer 


the gearing in the base, making it by the 
Diagonally from the 
column were the beams to carry the glass 
box for the upper journal of the main up- 
right shaft, which was of wood, octagonal, 
in imitation of Readhefer’s, with wing gud- 
geons for both lower step and upper jour- 


ball a ‘‘ stem winder.” 
































SIX-SPINDLE DRILL. 
as near as I recollect, about 4” or 3” diam-| having called on him, and began by abusing 
eter, Both upper and lowcr, being of trans- | him for having stolen his invention, and 
parent glass, could be seen through, to| robbing him of the income he made by its 
show that there was no possible connection | exhibition; that people instead of going out 
with the shaft. | to Germantown, now all went to the museum. 
as seen, a large square plate of glass firmly | Lukens reminded him that stealing and rob 
fixed in the base of the machine, witha hole | bing were ugly words that he would not 
in its center to fit and reccive the lower | allow, that then Readhefer changed his tac- 


gudgeon; this step-box was two separate | tics, and proposed a union of interests, saying 
| yin; 





The lower or step-box was, 


plates of glass, the upper square one secured | that he, Lukens, by skill and superior work- 
to the base had the hole for the gudgeon|manship, had accomplished what he was 
bored entirely through it; the lower plate | aiming to do, and that by a union large sums 
was solid, circular, and in close contact with | of money could be made. Lukens said he 
the upper; it was mounted in a revolving | told him that he would have nothing to do 
ring carried by arms from a vertical shaft | with money made in that way; he had made 
with regular boxes and step, and driven by|the machine for Mr. Peale, and had been 
a train of spur wheels from the clock-work, | paid for its cost and the time he spent on it, 
which kept it constantly revolving. The | and that was all he should evermake. They 
lower wing gudgeon of the perpetual motion | had never claimed it to be a perpetual motion, 
was made of hardened steel, and highly | but simply a model of a machine that he, 
Read 
hefer persisted in expressing his belief that 


lished, the upper journal long enough to} Readhefer, was exhibiting as such. 
] § ! § 


lift the lower one entirely out of the step-| Lukens had solved the question, and that 
The end of the lower | there could be no trick in the museum ma- 
gudgeon was ground off to so slight a bevel chine. Lukens had said, ‘‘If you believe so, 
that it but the | go back to the museum, have Moses open 
weight of the upright with its platform and | the case, take off the weights, and it will then 


allow the shaft to be sufficiently raised as to 
| box, and be examined. 


could not be perceived, 
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stop; then reverse the carriages, replace th. 
weights, you will find it will start and con 
tinue to run in the same direction it 
running, directly the opposite to what it 
should, if your incline loaded static weights 
were the propelling power. If that don’t 
satisfy that the angle or inclination of thi 
weights has nothing to do with the running 
of the machine, just load them onto thy 
platform wheel in any position you choose 
and the thing willrun just the same; they 
make it run, and it won’t run without them.’ 
I have never seen any published account of 
the device Lukens adopted to carry on for 
so long a period so perfect a deception. At 
one of the early meetings of the Franklin 
Institute, he fully explained and illustrated 
it. I do not know what became of thi 
museum model, but I have the impression 
that it became the property of Barnum 
and was burned with his Philadelphia collec 
tion in the Wm. Swain Building at the 8. E. 
corner of Chestnut and 7th streets. 


Was 


a 2. <> -_ 
Some Improved *“ Hendey” Tools. 


The accompanying illustration is of a re 
cently improved  six-spindle drill 
brought out by the Hendey Machine Com 
pany, of Torrington, Conn., the most prom 
inent feature among the changes being the 
widening of the column, with the object of 
giving the best possible support to the ma 
chine, and to the table, which is also made 
much heavier than formerly, clamped to the 
column at the rear and counterbalanced. 

The spindles are driven by round belts, 
each one being entirely independent of all 
the others, so that it can be stopped and 
started without reference to the rest of the 
machine. Holes may be drilled up to 2 inch 
diameter, and the feed of the spindles is 24 
inches. 

The feed is automatic, and can be set to 
drill any desired depth, at which point the 
feed is automatically released and the spin 
dle returns to its position, and remains there 
until again brought to the work by the 
operator. 

The grooved pulleys seen at the back of the 
machine on the horizontal shaft are simply 
idlers that serve to guide the belt to a coun 
tershaft, which may be in any convenient 
position. 

There are two countershafts, each having 
four stepped pulleys for different sized drills, 
the range of speed for the spindles being from 
250 to 270 revolutions. 


press 


The vertical move 
ment of the table on column is 18 inches. 

On page 5 we give illustrations of a shaper 
and planer built by the same company, the 
shaper being of 15-inch stroke, with a cross- 
feed of 15 inches, and capable of planing a 
piece of work 14 inches high. 

The driving motion is the same as regu- 
larly used on the Hendey shaper, there being 
a friction device by which the ram is driven, 
securing an absolutely uniform motion 
throughout the stroke, and accurate reversal 
at any desired point. 

There are two racks under the ram, which 
are driven by two gears or pinions on the 
same shaft, separated sufficiently to allow cf 
a piece of work being put through for key 
seating. 

The table is hinged at the top, and can be 
set at any inclination for producing taper 
work, when desired, a stop fixing its correct 
position for parallel work. The machine is 
fitted with ordinary solid table, if desired. 
The vise will hold work up to 8 
Weight of machine 1,800 pounds. 

The planer is of 16 inches capacity, with 
4-foot platen, the bed being of the truss 
form, mounted on box legs to secure solidity. 

The bushings for the shafts of the driving 
mechanism pass through the uprights and 
bed, into which they fit tightly in reamed 
holes. These, in addition to the bolts simi 
larly fitted in place, give a very rigid attach 


inches. 


ment, while at the same time securing a very 
firm support for the shaft bushings. 

The driving mechanism is the same asthat 
described for the shaper above, but where 
preferred the regular shifting belt device is 
substituted, the belts being shifted by cams 
in the most approved manner. Weight of 
machine, about 2,400 pounds. 
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LETTERS 


FROM PRA 


CTICAL MEN. 


YWagnetism in Drills— The Premium 

Plan of Paying for Labor—Foremen., 
Machinist : 

Since writing in regard to the magnetism 
lisplayed by the drills used on different 
netals, I have received from a friend in the 
South a suggestion that it is due to heat— 
n other words, that magnetism is heat. 
While not being prepared to disprove this 
theory, it has some weak points as I look at 
t. While the thermal battery or thermo- 
pile generates electric current, and the pile 
iecessarily has poles, it does not seem that 
hese poles can be termed magnetic. And, 
o follow another line of investigation in this 
respect, we find that a permanent 
magnet is heated it loses its magnetism in- 
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when 


stead of gaining strength, as it should if the 
Whether 
the different polarity shown by contact with 
different metals is due to the thermal couple 
must be determined by those more expert in 
battery lore than I; it is only offered as a 
suggestion. 

Since making the tests as described some 


heat theory was the correct one. 


time ago, it has been found that a few of | 
A 
the drills used on brass work had changed | 


polarity, without having, to my knowledge, 
used on any other metal. If it is 
proved that the polarity is a constant de- 
pending on the metal, it might prove an 
easy method of determining to what use a 
drill or other tool had been put. Whether 
this change has been due to contact with 


been 


drills of the opposite polarity cannot be 


stated. It was suggested by James Francis 


that experiments be tried with left-handed | 
drills, and in accordance with his suggestion | 
a pair of left-handed drills were made and | 
1 limited extent, not enough, hoew- | 


‘ 
€ 


tried to 
ever, to satisfy the writer fully in regard to 
the result. 

A limited trial showed an apparent change 
in the one used on brass, while the other ap- 
pears to remain the same; further trial may 
change this result. 
esting to state that the drills before use 
showed marked polarity, though there had 
been no magnetic contact nor preximity to 
electric current. 

The paper read by Mr. F. A. Halsey, at 
the Providence meeting of Mechanical En- 
vineers, and printed in your issue of June 
18, is well worth the careful study of all in- 
terested in the welfare and advancement of 
the mechanic and all other workmen. 

It well describes the piece-work system, 
and though I have always considered it the 


best when honestly applied, the system pro- | 


posed by him seems to present additional 
udvantages, and removes some if not all of 
the drawbacks. 

There are many cases where a piece of 
work is rendered useless by the dis- 
covery of a defect in the casting, often- 
times after the work is all completed 
The testing 
In this case it 


and is ready for shipment. 
shows the defect. is Do 
fuult of the workman, and it is not fair 
As the em- 
ployer loses the work, it is a loss to 
him as well, but that is not the ques- 
rather the attitude of 


ployer to the men. It sometimes hap 


for him to lose his wages. 


lion ; the em 
pens that the defect is discovered during 
the operation and delays the work ; in 
act, it is lost or else causes the work to 
ve delayed till the defect can be 
remedied, . 

The system seems to bea very equita 
It 

by this method that the eight-hour 

iestion must be settled; both 
inust compromise, tor neither can be 
expected to all the 


uestion, 


‘le one, and should grow in favor. 
sides 


cede points in 
The following case illustrates one of the 
evil of piece-work that too 
ften follows its adoption. Wishing to have 
lie shop run on a system of piece-work, all 
rk was reduced to that 


tendencies 


standard, not re- 
lucing wages necessarily, but a fixed price 
Vas set for all work. One of the workmen 
vas a steady man who worked all the time, 


ind who was making good wages, which 


It may not be uninter- | 
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} 
were guaranteed by the foreman to remain | 


as high, at least, under the new system. 
| ‘To the surprise of all, the man himself in- 


|cluded, he soon was drawing much larger 
| pay than ever before, sometimes as much as 
|50 per cent. additional. Those who have 
worked at piece-work for any length of time 
will remark that to turn 


- 
} 





he was foolish 





se 


FIFTEEN-INCH SHAPER.—SEE PAGE 4. 


lout so much work, as it is sure to be fol- 
lowed by a reduction. 

The foreman explains it as follows: ** Un- 
der the old system the man did his planning 
and thinking in working hours; now he does 
all his head work at night and devotes all 
his time days to the work itself.” It is need- 





less to add that he will be cut down before 
long, as he is *‘ making too much money at 
present’; but it is hard to see where the 
justice of this seemingly inevitable act comes 
Of course he is making more money 
than formerly, but simply because he earns 
more; it is not a gift by a benevolent firm, 
but actual earnings, just as it was before. 
Because he does his mental work at home 
is no reason that he should not receive pay 
| for it, and taking the foreman’s explanation 
as the true one, as it probably is, it does not 
justify any reduction. Whether the mental 
part of the work be done at home or in 
the shop, it deserves compensation, and 
if the workman is inclined to do this 
part of the work after hours, he is work- 
ing over-time, just as much as though 
he were in the shop at the lathe or planer. 
While I believe that piece-work, hon- 
estly conducted, is a fair plan for both 
parties, and has many advantages over 
the day-work plan, the case just cited 
shows a too prevalent custom of ** squeez- 


in. 
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though he is paying the same rate per piece 
for the work, for he is turning out more 
work at the same cost (or nearly so) for 
power, and without increasing his plant. To 
expect more than this seems to be bordering 
on the grasping and miserly idea. 

On the other hand, labor, as all other com 
modities on the market, is subject to the 
law of supply and demand, and 
when it is found that a man is earn- 
ing more than the market price for 
labor, a reduction is usually sure to 
follow. 

Mr. Halsey’s plan seems to be the 
best one so far proposed, and the 
practical workings of this system 
will be watched with interest. Any 
work that can be done by piece 
work can be done by this plan as 
well, and 
plan we might say done better. 


The letters from ‘* Uncle Ben” are 


among the most interesting articles 


Macutnist for some time, being so 
pertinent and full of advice that a 
young foreman needs so much, and 
those who are not foremen can also 
read them with profit. 
to say that the writer of them has had 


It is needless 


some experience, for it would seem 
impossible for any one to write as 
he that had 
himself. His situations 
and of frequent occurrence, which makes 


does not been there 


are real, 
the advice all the more acceptable. 

The plan of bringing in an outsider to 
superintend a shop is a question to be de 
It 


not very encouraging to a man to work for 


cided as the case in hand warrants. is 
years in a shop, learn all the ways and 
methods of doing work, and then have a 
fill the that 


seems to belong to him. 


stranger step in and Vacancy 

On the other hand, the man in question 
may be a good man for the work, yet not 
capable of estimating on contracts, nor able 
If 


can be made to sce these points his feclings 


to handle men to the best advantage. he 
may be saved in a measure, 

There is also another side to the question 
There that 
whom they are acquainted with as well as 


are few men cau Manage men 


strangers, especially when they have always 
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ing’ 
part of the piece-work system, although it 


that seems to be considered a regular 


does not necessarily belong to it, but is one 
of the unfortunate barnacles that it gathers 
at the hands of men who do not seem to 
know what justice means. 


When the work is being produced at a 


faster rate than formerly, it is costing the | 


‘easy task to tell a friend of yours that he is 


proprietor less for its production, even 





| worked with them and been one of them 
It is always harder for the foreman when he 
comes from the ranks of the shop. He can 


not have the same feeling in regard to the 


men, for he is also looking to the interest of 


the firm, and cannot overlook failings as 


formerly, when it was none of his affair if 
It 


a man only worked half the time. is no 





from the fairness of the | 


that have appeared in the AMERICAN | 


| 
considered 


= 


oO 


not working as he ought, yet duty demands 
that it be done, and he always thinks that 
you might let him take it easy, as you have 
been friends for so long. 
the 


how 


There is always 


feeling that don’t have to work, 
that 


not to object if they take it easy as well as 


you 


you are ‘‘ boss,” and you ought 


yourself; you were boys together, you 


know. It is easier for any man to go into a 
new shop as foreman than to be promoted to 
that position in the same shop that he has 
worked in for years. Every trait of yours 
is remembered, and they gather interest as 
* You ought not to kick; 
you used to do the same thing before you 


the days go by. 


got to be foreman”; and this last carries a 
sneer usually, not the pleasantest thing in the 
world to hear several times a day. It isasort 
of bulldozing thatis indulged in as a special 
privilege for knowing you before you were 
competent to fill your present 
position, or before the opportunity offered. 


I 


given to whistling loudly, to the great dis 


recall one case where a workman Was 
comfort of the foreman, who, however, was 
powerless to stop him, as he was in with the 
Time went on and the whistler 
Ile tinds that 


pleasant to have this noise in his ears when 


proprietor, 
got to be foreman. it is not 
he is busily engaged in estimating or plan- 
ning out some work, and he takes measures 
As 


notices are usually a dead letter, this does 


to have it stopped—posts notices, ete. 
not help matters much, and it is hard indeed 
to convince men that you are in earnest, and 
they cannot think you will discharge them 
for doing the very thing you have done so 


many times when there was another fore 
man. All these things go to make it hard 


for the new foreman, who has risen from the 
ranks, and taking these conditions into con- 
to be wondered at that 
As 


in all other questions, there are two or more 


sideration, it is not 


foremen are chosen from other shops. 
sides to be considered, and it is not wise to 
pronounce judgment until all sides have 
been investigated, FreD HH. CoLvin. 


Utilizing Niagara. 
Kditor Machinist : 
Doubtless many people have heard of the 
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scheme to “* harness Niagara,” but few know 
by what means this immense natural power 
is to be utilized, 

In the tirst place, the beauty and grandeur 
of the falls will not be impaired, as the mills, 
from 
Nor will the volume of 


factories, ete., will be some distance 
the river and falls. 
water which passes over the falls (estimated 
to be one million tons an hour) be percepti 
bly diminished, as less than one per cent. 


will be utilized. 








The present milling district is situated on 
a high clit! below the falls on the American 
side, and comprises flour, paper and pulp 


mills, a chain factory, book bindery, brewery 
and machine shop. The water which 
furnishes power for these factories is 
brought through a surface canal, from 
a point above the falls, and the ‘* tail- 
The 
For in- 
stance, a 24-inch turbine wheel under a 


water” isdischarged over the cliff. 
power derived is very great. 


60-foot head develops 860° horse power, 
while another wheel of larger diameter 
furnishes 1,000 horse-power. The cost 
of 


dollars per horse-power per year, for 


rupning these mills is about five 


24 hoursa day. The plant now under 


construction by the ‘* Niagara Falls 
Power Company” is very elaborate, 
and is an immense undertaking. — It 


consists of a tunnel 29 feet in height, 
and 18 feet in width, extending from 
aw point below the falls, 200 feet under 
the village of Niagara Falls, to a point 
one mile and a fourth above, where it 
165 feet the of the 

river. Here a canal will be built di 
rectly over the line of the tunnel, and, draw 


below surface 


Is 


ing water from the river, will discharge it, 
of 120 feet, 
then through turbine wheels into the tunnel 


with a head into penstocks, 


below. Lateral conduits will be cut, con- 
necting the mills with the main tunnel, All 
will be cut through the 
solid rock, and lined with brick 


of these tunnels 
They pro- 
| pose having wheels developing as much as 

































































These wheels will be 10 
will work under 
The total power 


2,000 horse-power. 
feet in diameter, 
head of 60 feet 
produced is estimated to be 120,000 horse- 


and a 


3 inches. 


power, and is equal to the combined water 
of Lowell, Holyoke, 
Turner’s Falls, Manchester, Bellow’s Falls, 


power Lawrence, 


Lewiston, Cohoes, Oswego, Paterson, 


Augusta, Ga., tochester and 
Lockport. 


wheels will 


Minneapolis, 
The power developed by the 
be transmitted direct, or by 
electricity, rope drives, or compressed air, 
Water will 
be rented to those desiring to build their 


whichever is the most suitable. 


own penstocks and wheels, and to others 


power will be furnished from stations erected 


by the company. 

The work is being carried on as rapidly as 
possible, but is of such a nature that only a 
work at 
However, the company expect to have it com 


limited number of men can a time. 
pleted by January, 93, and beable to furnish 
water power to those who will avail them 
selves of this magnificent source of energy. 
Ors. 

Boring Tool, 

Editor American Machinist : 
Herewith find sketch of a boring tool 


that [ devised several years ago. It is not 
patented. 

The enclosed sketch will show the con 
struction of the tool: <A is the bar, B the 


finishing cutter, ( the roughing cutter, D 
the guide collar to follow the hole to be 
I’ screw to center 
JAMES HT. WELLS. 


enlarged, # the nut, 


cutter. 


Oil on Planer Slides” Finishing a 
Curved Table, 

Machinist : 

told that if 
a planing machine stood idle during the 
night with a cut on, it would leave a mark 
in the work, and he attributed it to the 
falling of the oil to the bottom of the V's. 

This may true to a extent 
I think, however, that it 
by expansion and contraction of the metal 
than by anything else. 

When you stop the machine at quitting 
time, both the tool and the work are hot, 
and in the morning (particularly in the 
winter) they are both very much contracted. 

If it were due simply to the oil in the V’s, 
or rather the of oil the V’s, 
how is it, when taking a cut down the _ side 


Editor American 


Some time ago ‘‘ Jarno”’ us 


be certain 


is caused more 


absence in 
of a piece of work, the same thing occurs ? 

The oil falling in the V’s would simply 
lower the table, which of itself would 
hardly make any difference in the cut down 
the side. 





A short time ago I saw a lathesman turn- | 


ing a curved table. 
onto the carriage, and put a cast-iron bar or 
shaft between the The 
rough, with the of 
near the center, which was turned. slightly 


centers shaft was 


5 


exception about 


He strapped the table | 


tapering, soas to hold an arrangement which | 
looked very much like a blank wheel (Fig. 1). | 


Phis served as a tool holder. 
He used only one tool, which was making 


immense sweeps through thin air, and then, | 


down near the end of each revolution, it 
would take a fine cut from off the table. 
don’t suppose that the tool was cutting 
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| 
that this is a new idea, but it goes to show sult for the past year, according to the fig-| inches deep under boxes, each to be fitted 


what might be accomplished if a man is 
willing to exercise his thinking powers, and 
not work the rut in which 
about him are working. 

CHARLES STELZLE. 


in same those 


The Industrial University. 
Editor American Machinist : 

The criticisms and answers brought out 
by the mention of an Industrial University, 
by Prof. John E. Sweet, have been of much in- 
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| c 
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Borne Toon. 


Iam fortunate enough to have 
20 


years, one of whom has had as good a shop 


terest to me. 
three sons between the ages of 14 and 


training as could be obtained at his age, 
both in my own shop and that of another 
large but | 
lacks just the technical training that such a 


manufacturing — establishment, 


school would give him. I hope to give it to 
him in the near future, and am not able to 
pay a fancy price for it, either. My experi- 
ence inthe past, as well as at the present 
time, in securing proficient help, has estab- 
lished the fact that help with the knowledge 
of drawing and mathematics is preferable to 
help without these acquirements, as a man 
who can make a good practical drawing can 
read and work better than 
one who cannot make the same. My experi- 
ence, as well as that of others with whom I 


from one much 


have talked on the subject, is to the effect | 
that there is no end to the want of first-class 
men who thoroughly understand the work | 
before them, and that there are no places 
left I, in the | 
capacity of superintendent of a manufactur- 


open to those who do not. 
ing establishment, have daily to refuse em- 
ployment tothe latter class, while it is im- 
possible to get first-class men. I have to re- 
ort to all available resources, and have fre- 


5 


quently asked Mr, Sweet for just such help. 
F. A. HOLLENBECK, 
Sup’t Baker Gun Co. 
Batavia, N. Y. 
An Improvement ona Surface Gauge, | 
Editor American Machinist : 
We see lots of novelties in the way of sur- 
gauges, but very few real improve 
I think I have got here a little im- 
provement, for we can do something with 


face 
ments, 


| this gauge that can’t be done with others. 


I | 


more than one-eighth the distance traveled | 


I asked the 
was doing the job how long it took him to 


in each revolution. man who 
finish a table ; he told me ‘‘about two days.” 

Now, if he had put another tool on the 
opposite side of his blank wheel arrange 
ment, he could have done’the job in about 
one-half the time, and if he had put in four 
and 
slightly in advance of each other, each tool 


tools (Fig. 2), equally distant from 


taking a cut of itself, independent of any | 


of the others, he might have finished the 
job in little over half a day, allowing some 


It 


several cuts over the 


time for setiing the job itself. seems 
that had to take 
table, the work being so light that he could 


not take a heavy cut with one tool, so he 


he 


We can line up the side surface as well as 
the top. 


I little 


were fatal; 373 car-couplers 
fingers, 
struck while walking the tracks. 


jured. There were ¢ 


1,604 accidents were reported, of which 317 
lost thumbs, 
arms or feet; 292 people were 
129 were killed, or died after the accident; 
113 people were struck by passing trains 
while stepping in front of them. Of these, 
19 were killed and 64 survived their injuries; 
16 people were killed in attempting to get 


on and off of moving trains, while 139 were 
seriously injured in this way. Of the whole 


number of accidents recorded, 38 persons 
were killed and 297 injured on the Central 
Railroad of New Jersey. On the Morris & 
Essex Railroad 35 were killed and 96 

32 accidents on the West 
Shore Railroad, a large proportion of which 


were fatal. 
+ 
Steel Twin-secrew Vessel for the Quar- 
termaster’s Department, U. S. A. 


A contract for building a steel twin-screw 
vessel for the Quartermaster’s Department, 
U. 8. A.,. to used in harbor service, 
has recently been awarded to Mr. H. Dia- 
logue, Camden, N. J. Our illustration 
shows the general arrangement of machinery 
of hull. The principal 


be 


and construction 


| dimensions and data are as follows: 


Each propeller is to be driven by an inverted 
compound engine; high-pressure cylinder, 14 
inches diameter; low-pressure cylinder, 26 
The 
high-pressure valves are to be of cast-iron, ar 


inches diameter and 18 inches stroke. 


ranged with cut-off valves on main valves, 


~< 
=! 
L 





























IMPROVEMENT ON A SURFACE GAUGE, 


operated with right and left-hand screws; 
The 
valves are to be operated through a link mo- 
tion; links are to be of the double-bar type, 


low-pressure valves, double-ported. 














Several years ago put a rib, as wrought-iron, Eccentrics and straps are to 
shown at A, on the base of my gauge, and~ be made of cast-iron; eccentric rod, wrought 
have found it a real 
improvement. I dove j 
tailed mine in, but I 
think it could be fast a i 
;ened about as well / 
with two screws, ex-  G- = aoe (> 
cept that it might not y - \ oJ 
be so handy in taking 
off and putting on. I Lj Fig. 1. 
use this in the slots, in 
planer platen or against TURNING A CURVED TABLE. 


might have used the four tools, and, by | 


using the last tool for a finishing cut, he 


might have finished the job by what would | 


be cut. 


practically 


one 





I don’t suppose | of all accidents on their property. 


the ribs, and with the 
points in some such position as shown I 
have no trouble in adjusting it. 
A MECHANIC, 
The State of New Jersey requires all rail 
road companies to furnish a detailed account 
The re-| 


= lb 





iron, and valve stems of steel, connected to 
link block with box, strap, gib and key. 
The cast-iron columns on condenser side of 
engine are to be fitted with water slides; 
front columns to be ef wrought-iron, fin 
ished, bolted to beds and to scatings on cyl- 
inders. ‘The bed plates are to be at least 1 


Of these, | 


9} 


ures of T’he Evening Post, is as follows: On| with four main bearings. The sides of bi 
the 2,000 miles of railway within the State, | next to condenser are to have flanges, an 


| 

| bolted to the flanges cast to the condenser 
Main cast iron, babbitted. Cor 
lenser to be of cast-iron, and to have 80) 


boxes of 





( 
square feet of cooling surface; tubes to | 
| of brass, tinned inside and out; tube shect 
| to be of composition; packing glands to ly 
Tubes to be arranged i 
lthree sections, the refrigerating water t 
| pass through each Independc: 
air-pump; steam cylinder, 10 inches diam: 
ter; air cylinder, 14 inches diameter, 1 
stroke. circulatin 
pump; steam cylinders, 10 inches diamete: 


of composition. 


section. 


inches Independent 
water cylinder, 12 inches diameter; strok« 
12 inches; circulating cylinder of composi 
Exhaust of air and circulating pum 
to be piped to receivers and to condense: 


tion, 


Piston rods of mild steel, 24 inches diamcte: 
Crossheads of wrought-iron, with journa) 
Shoe of cast-iron, babbitted an: 
bolted crosshead, Connecting rods o 
wrought-iron, 45 inches long; crank-pii 
bearing, 53 inches diameter, 6 inches long 
bearing, 24 inches diameter, 

Crosshead boxes of composi 


forged on. 
to 


crosshead 
inches long. 
tion; crank-pin boxes of composition, bab 
bitted. Crank-shafts of the built-up typ: 
Shafts and pins of steel, slabs of wrought 
iron, couplings forged on shafts. Lin 
shafts, 54 inches diameter, couplings forged 
Propeller shafts, 52 inches diamete) 


covered from inboard stuffing-box to oute: 


on, 


end with composition. 
shafts are to be of wrought-iron shrunk on 
Stern tubes of wrought-iron pipe; each is t 
have at inner end a large cast-iron flange, t 
The outboard end 
to be screwed into a cast-iron stern bearing, 


Couplings on thes: 


be secured to transom. 


which is to be bushed with composition 
fitted with lignum-vitze staves, end wood to 
bearing. The outer end of casting is to be 
fitted with nut. Oute! 
hangers of wrought iron, legs of oval se 


a wrought-iron 


tion, 6x2 inches, secured to hull. Eye of 
hanger, 12 inches long, to have a composi 
tion bush, lined like the stern bearing with 
Propeller wheels of cast-iron, 
5 feet diameter, 7 feet 6 inches pitch, one 


lignum-vitee., 


right-hand, one left-hand, to be counterbored 
to go over Composition sleeve on shaft, each 
one to be secured to shaft with longitudinal 
key, and 13-inch composition tap bolt in end 
of shaft. 


condenser, circulating, air-pump and blow- 


Main steam, feed and pipes from 


offs to be of copper; tank and bilge pipes to 
be of galvanized iron; piping for steam to 
pumps to be of composition. A reversing 
engine is to be fitted to each main engin 
and operated from engine platform. 

There will be two boilers, 7 feet 73 inch« 
diameter, Each 
have two furnaces, 36 inches inside diame 


17 feet long. boiler will 
ter, 7 feet 6 inches long from front head to 
connection sheet. There are to be 168 tubes 
in each boiler, 3 inches diameter, 7 feet long 
No. 10 B. W. G. 


Siemens. Martin 


Shell is to be made of 


steel; heads, 4 inch; tube 
sheets, 4inch; furnaces, 4inch, and connecti: 
+ inch thick. Working pressure, 110 pounds 
The boilers are to be sul 


of 165 


per square inch. 
jected to a hydrostatic pressure 
pounds per square inch, 

Dimensions of hull: 

Length on deck, 132 feet. 

Length on load line, 124 feet. 

Beam, 26 feet. 

Depth, gunwale to keel, amidships, 10 
feet, 

Draught, loaded, 7 feet. 

All the materials used in the constructio: 
of the vessel, unless otherwise specified, wil 
be Siemens-Martin steel, which shall have 
of than 62,00 
pounds, nor more than 72,000 pounds px 


tensile strength not less 


square inch of section, Samples must shoy 
an clougation before fracture of 16 per cen! 
on pieces 9 inches long, and must be capab! 
of passing the usual hot and cold bendin 





tests. 

The keel is to be made of plates 24 incl 
| wide, worked in lengths not less than nit 
Butt treble-rivete: 
The vertical keel plates will be 124 inch 


B 
| frame spaces. straps 
deep, worked in as long lengths as possibl 
SQ 


‘ 
' 





tem of refined bar iron, 6x14 inches, ra 
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beted to receive the plating, and fitted with 
dge-shaped liners to carry the plating in 
rfectly fair lines into the rabbet. Lower 
| of stem is to be forged to suit the shape 
of the design, and well scarfed into the 
keel plate. Stern post of refined bar iron, 6 
inches molded, sided 3 inches at top and 
pered to 1} inches at heel. Spur at heel 
to extend forward, and well scarfed into 
keel plate. The after face of the post is to 
be grooved to fit the rudder-stock, and have 
lug at heel to receive pintle in the heel of 
rudder. The rudder-stock is to be of 
best hammered scrap iron, 4 inches at 
ad, tapered to 14 inches at heel. Frame 
forged to shape, with two braces. Plating 
pounds. Filling of white pine. Rudder 
hung with a strap, and a pintle at heel, 
properly bushed. Frames are to be of 3x24 
h angle iron, spaced 21 inches between 
nters. Thickness to be ,§, inch from 
frame 18 to frame 61, and 4 of an inch in the 
ends. The frames will be double at the 
ilkheads. Reverse frames of 25x24xj 
uigles, extending to the upper. stringer 
angles; and in the machinery space, to the 
leck. Over the floor of the machinery 
pace, the reverse frames will be doubled. 
Intermediate frames of 3x24x} angles will 
be worked in the first twenty frame spaces, 
extending to the upper stringer, The floors 
will be 12} inches deep, extending onto the 
turn of the bilge, and 
connected to the keel g 6 
plates and rider” by 
24x23x¢ angles. Lim 
ber holes will be cut 
in the floors and verti 
cal plate. Bilge kecl 
son and hold stringer 
are to be formed of a 





pair of 3x24x,", angles, eo 
back to back, riveted | 


to reverse frames and 
to clips of the same 








weight as the reverse ) 
frames. The plating | 
is to be worked, in six es 
in-and-out strakes; Panes 
plates to be not less ‘CG 
than six frame spaces ~ 
inJength, Butt covers OC 


2 pounds heavier than 











the plates they connect. 
Garboard and keel laps |? | 
to be double-riveted ; 
the remaining laps, 


single-riveted. Deck 2 x2h 


beams of angle bulbs, 


OX5xXo% ‘ 


arranged on 5 XB X38 
ilternate frames. The 
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bolts, so as to be removable. Carlins for Varying Tenders for Boiler Work. 











the hatches and machinery opening, of the — 
same size as the beams. Half beams, 3x In the report of the proceedings at the 
3xz%, Will be worked where required by the annual meeting of the Manchester [England] 
deck plan. Berth deck beams, 8x24xx%, Steam Users’ Association in July last year, a 
arranged as per plans. Beam ends con- . copy of which has just reached us, we 
nected to the frames by 9a9x12-pound notice that the company calls attention to 
bracket plates. Hold stanchions, 14 inches the business they are 
diameter. There will be four water-tight \ doing in procuring 
bulkheads, with water tight door in each. tenders for boilers on 
Three trimming tanks will be built in the behalf of their mem- 
hull, fiticd with proper filling pipes, draining l bers. It is interesting 
‘ to note the various 
prices which the com- 
pany have obtained for 
3 Bult ; meek ; similar articles. The 
‘ following cases are 
* 6 Ibs quoted; Tn one case, 
| for a Cornish boiler, 5 
\ feet by 15 feet, press- 
| ure 80 pounds, the 
lowest price was £163 
and the highest £249. 
Difference, £86, or 384 
5 per cent. In a second 
case, for a Lancashire 
] boiler, 6 feet 6 inches 
Ra by 21 feet, pressure 
l oe J ghxolx 0 + | 120 pounds, the lowest 
| price was £301 and the 
highest €442. Dif 
boos ti oom, ference, £141, or 31 
yh 12 Ths 24% 12 The 16510 Ibs at F Tails tay, 7 per cent. In a third 
3 \ 1 7Amidshiy —— a il ‘xh 5 case, for a Lancashire 
= P| — boiler, 7 feet by 24 feet, 
A it ‘i pressure 100 pounds, 
7 the lowest price was 
{312 and the highest 
| 16 Ibe. C500. Difference, 
| £188, or 37 per cent. 
| Ina fourth case, for a 
3 Lancashire boiler, 7 
" 2 feet Ginches by 30 feet, 
| pressure 150 pounds, 
sileas the lowest. price was 











“445 and the highest 
£660. Difference, £212 or 82. per cent. In 
a fifth case, for a Lancashire boiler, 7 feet 
6 inches by 30 feet, pressure 140 pounds, 
the lowest price was £410 and the highest 
e 


O15. Difference, £105, or 20 per cent. 
In a sixth case, for a Lancashire boiler, 
i feet 6 inches by 28 feet, pressure 100 
pounds, the lowest price was £3538 and the 
highest £455. Difference, £102, or 22. per 
cent. The gross difference between the 





highest and the lowest tenders received 
during the Jast year amounted to £3,861, 





equal to an average reduction on the cost of 
each boiler of £92, or 19 per cent.—The Ma- 
chinery Market. 
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STEEL TWIN-SCREW VESSEL FOR THE QUARTERMASTER’S DEPARTMENT.—SEE PAGE 6 
m ends will be split, turned down, and a valves, and eonnected to feed pump. The! This vessel was designed by Edward Receipts for restoring burnt steel are just 


ce welded in to form brackets 15 inches 
ep. Over the boilers the beams will be 
uted, and the laps secured with screw 


bottom and sides of tanks will be covered Burgess, naval architect, whose death, while now going the rounds, In our opinion, the 
with cement. A tank of 600 gallons capacity, inthe height of his career, is announced else- | best thing to do with a piece of burnt steel 
of No. 6 iron, will be provided for galley use, | where in this issue. is to throw it away, 
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Exhibition. 


It made 


ceived that, 


is 
so 
action is concerned, we shall certainly have 
nothing to complain of with respect to the | 
British section of the Columbian exhibition, 
for has recently been taken, 
seems well calculated to secure the 
possible representation of British industries. 
| The council of the Society of Arts has been 
| constituted a royal commission to represent 
i the the matter. This will 
|result in securing the active co-operation of 
la number of men of the very highest ability, 
| of reputation, and large expe- 
rience of affairs connected 


action 


government in 


world-wide 
the 
with such exhibitions. 
find 
editor 


in direction 
Among. these the name of Mr. 
Dredge, of 
KEnginecring, who from the first has taken 
| He is gene- 
rally credited with far more 
than any other one man to make the British 
section of the Paris exhibition the success it 
With him will be associated Sir Henry 
and 
has been 


we 


James and proprietor 


great interest in the exhibition. 


having done 


was. 
Wood, as secretary of the commission, 
Sir Philip Cunliffe Owen, 
very prominently connected with most of 


who 


the great exhibitions of modern times. 
Messrs. Dredge and Wood will shortly visit 


Chicago to confer with the executive com- 
mittee, and get the work connected with the 
British section fairly under way. 

There are many other indications that 
England, and other countries as well, 
exhibition is to be taken seriously, and that, 


in 
our 


and. satisfac- 
only our- 


if it is not entirely successful 


tory in every way, we shall have 
selves to blame, 

And this seems an appropriate time to say 
that there in 


connection with the exhibition that so 


is hardly any other one thing 
will 
well repay special care as in the selection 
and appointment of the various chiefs of the 
different bureaus. This applies with special 
e think, to the selection for chief of 
machinery. In this matter it 
in mind that the Columbian 
Exhibition is not to be a Chicago exhibition, 


force, W 
the bureau of 
should be borne 


but an international exhibition, and for the 
filling of this very important 
chosen having 


place, a man 
should be international, 
or, to say the least of it, a national reputation 


an 


IIe should be a man who 
not only ability and 
broad knowledge of but a man 
whom everybody interested would at 


and acquaintance, 


possesses execut ive 





machinery, 
once 
At 


same time he should be so situated as to 


recognize as possessed of these qualities. 
the 
make it apparent that he would be unlikely 
to be prejudiced for or against the produe- 


tion of any individual, firm, section or coun- 


try. No considerations of friendship or of 
locality should have anything to do with the 
be claimed that Chicago 


not can possibly 


than any other city. While it is, of course, 
| not pre eminently a machinery building city, 


and, 


there. 
The 
mere mention of his name, and 


man chosen 
record of 
his attainments, publishedin American jour- 
nals circulation, and 
foreign mechanical and engineering journals, 


having foreign 





levery exhibitor of in 
this or any other country. 


| In arriving at a decision in this matter, we 


possible machinery 


think those having the matter in hand can- | 
j}not do better than to take council with the | 
appearing. 


| 
| American Society of Mechanical Engineers. 
This the that 
broadly the interests 


is organization 


machinery of 
| work are recognized the world over, wher- 
built 
government frequently applies to it 


ever machinery is or used, 


| Commrey. 
| 

1U. 8. 
‘for men to carry on special work in me- 
| chanical engineering. Nothing else that we 
can think of besides his own well-known abili 


ties would so surely commend the head of the 


1; 'machinery bureau to the confidence of ma- 





in | 


should be such that the | 


evident by news recently re- | 
far as official governmental | 
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| 


which | |'machinery section of the exhibition 
fullest | | plete success—an international exhibit of 


| 
| 








| 


an important distributing center, Chicago is | 


even if it were, the best possible man | 
available for the position might not be found 











his se 
and nothing could give greater 


lection was approved by that society, 


assurance | 


that the necessary qualifications were pos- | 


sessed by him. Of course we are not 


|authorized to speak for the society, neither 


|have wea candidate for the position under 
| consideration ; we simply want to see the 
a com 
| machinery ; and, to be so, we think the man 
at its head should in a sense be an 
national man, or a man with an international 
reputation, in whose selection the only body 
of men we have who are specially inter- 
ested in machinery, and who have an 
national reputation and acquaintance, should 
have some voice. 
a 
New Bidders on Naval Vessels. 


inter- 


A short time ago we commented upon the 
fact that a new concern had entered the lists 
as a competitor for contracts on naval cruis- 
ers, the Bath Iron Works having been the 
lowest bidder on Cruiser No. 13, a sister ship 
to one now in process of construction by 
the Cramps. 

The Marine Journal says that the Secre- 
tary of the Navy is reported as hesitating 
about awarding the contract to the Bath Iron 
Works, and gives some reasons why the 
Cramps should be given the contract at 
$55,000 advance upon the eastern concern’s 
bid. 

Among these reasons are that the Cramps 
‘‘ought to be able to build a ship worth that 
much more in price, with their improved 
plant, and in much less time.” ‘‘ In awarding 


contracts to the lowest bidder, the govern 
ment should have plenty of leeway, as low- 


est bidders are frequently unable to carry 
out the letter of the contract, owing to lack 
of facilities for doing the work.” 
This has rather a strange sound, 
to us. 


it seems 
If such discriminations are to be, or 
should be made, what is the use of appoint- 
ing boards of investigation to inspect ship- 
yards, and report upon their fitness to make 
bids for the construction of naval vessels ? 

When such an examination has been made, 
and it is certified by the examining board 
that a concern possesses the requisite facili- 
ties to enable it to satisfactorily carry out 
contracts ; when it is asked to submit bids, 
under the same terms and conditions as its 
competitors, and its bid turns out to be 
lowest, it should receive the contract, and 
that is all there is to it. 


If the Secretary of the Navy is to decide 
that any concern cannot build an entirely 


satisfactory ship, or cannot build it’ within 
the required time, or for any other reason 
cannot properly carry out contracts entered 
into with the navy department, he should 
reach that decision before the bidding. The 


sclection of the man, and certainly it will | mere bidding upon such a job is an expen- 


sive operation, and a concern that is en- 


have any better claims upon the position couraged to go to that expense should not 


be afterwards denied the contract, if fairly 
won according to the terms of the bidding. 
It is, of course, true that the Cramps have 
creditable vessels for the 
navy, but it must not be assumed that other 
concerns cannot build them as well, or, if it 
isso assumed, then they should not be invited 
to bid upon them. 
ene 
matter very 


built some very 





It was a frequently com- 


/'mented upon a few years ago that American 
| 


| would be sufticient to inspire confidence in | 


represents | 
this | 
Its standing and the value of its | 


and the | 


| past ten or fifteen years. 
| 


establishments for building heavy machinery | 
were much behind similar European estab- 


quickly handling work, 
true then, and to some extent true now, 
but the difference in this respect is fast dis- | 


large 


is 


In almost all new construction | 


in this country, where heavy work is to be 
handled, traveling cranes, and frequently 
hydraulic lifts, are features of the construc 
‘tion. This is not only due to a_ better 
understanding of the importance of such 


auxiliaries by the manufacturer, but in part 
to the large attention that has been given to 
crane building this the 
It is a question of 


in country during 


| demand and supply, in which it is difficult to 


| 
! 


determine which word should come first. 





> 
> 
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| Tae hinery Interests at the Tae Peay men everywhere as to know that | If too little attention has heretofore been 


| given in America to getting around quick] 


with heavy work, it is a weakness of t] 
past rather than of ‘an present. 
pe 
Elsewhere in this issue we publish 
}address by Prof. John E. Sweet on Licen 


inter- | 





} 


Laws for Engineers. While we agree wit 
him in the main, we do not quite agree wit 
him in what he says about boiler insuran 
companies. In our opinion, the best arg 
ment such companies can have in favor 
insurance is that so few insured boilers e) 
plode, and we believe they are inclined 
We also believe that 
surance companies favor good men for « 


use this argument. 


gineers, and that they favor inspection law 
that do not conflict with their business in 
way that they believe to be unfair. 


GER 
We publish this week another article fro; 
the pen of the veteran engineer, Georg 
Escol Sellers. Mr, Sellers tells his reade: 
that he is in his eighty-third year, but thos 
who read his interesting articles t] 
AMERICAN MACHINIST several years ago wil 
find no diminution in the force with whic! 
he handles his pen. Our readers, we ar 
sure, will be glad to know that 
able to give them reminiscences 
that few remember about. 
= Be 
A man seventy years old was recent] 
arrested in San Francisco for the crime 
counterfeiting. 


in 


he is stil 


of time 





ol 


a 
Literary Notes. 
CONSTRUCTION AND USE OF UNIVERSAI 

AND PLAIN GRINDING MACHINES, 

This is another valuable addition to thi 
upon various machin 
issued by the Brown & 
Sharpe Manufacturing Company. The m¢ 
reads this book will not only 


series of ‘‘ treatises” 
tools and processes 


chanic who 


know a great deal about the construction 
and use of the various grinding machines 


made by this company, but he will have a 
good general idea of the principles which 
underlie the practice of grinding as applied 
to machine construction at the present time. 

Numerous perspective and detail engray 
ings are given, and the text, which is abun 
dantly supplied with marginal notes, is ar 
ranged for convenient reference, and consists 
simply of full and clear of 
the various machines, with directions for 
their successful use in the shop. No me 
chanic who does or expects ever to do grind 
whether 
can fail to be 

reading this 


descriptions 


machine construction, on a 
other, 


in 


ing in 
B. & 
entertained and instructed 
The book contains 147 
pages, and is bound in paper covers. We ar 
not informed as to the price, or the terms 
upon which it can be obtained, but they 
will, of course, be made known upon appli 
cation to the Brown & Sharpe Manufactur 
ing Company, Providence, R. I. 


PIONS and 
(Jue nsuERs 


Questions of general interest relating to subjects di 
cussed in our columns will receive attention in th 
department. The writer's name and address shoul 
always accompany the question. Neither correct initia 
nor location will be published when there is a request ( 
that effect. If questions are enclosed with a busines 
communication, they should be written on a separat 


S. machine or any 


treatise. is 6x9 








| sheet, 
| lishments in the employment of means for | 


This was | 





(324) J. W. W., Mt. Pleasant, Miss., asks 
| Have you in the past issues of the AMER! 
cAN Macninist published articles givin: 
| complete directions for babbitting larg: 
bearings such as those used on self-contained 
engine shafts? A.—We have not publishe: 


any articles relating to babbitting this clas 
of bearings. All there is to it is to line up 


the shaft in its bearings, close up the end 
of the bearings with clay, and pour in thi 
babbitt metal. If you are a machinist th: 
way to proceed in special cases will readil 


suggest itself. 
(825) H. V., Baltimore, Md., writes 


Please inform me if a machinist could lear! 
to run a locomotive by studying books treat 
ing on the subject of running engines ; wi 
it enable me to pass an examination and o! 











Jury 23, 1891] 





tain a certificate, instead of commencing as 
a fireman? A.—Although the study of 
subjects re lating to the construction and run- 
ning a locomotive is essential, you cannot 
become an engineer without practical expe- 
rience. Even “if such is possible, you can- 
not obtain a position as an engineer without 
experience in firing. 2. Please give the names 
of a few books to study. A.—See our issue 
of February 19th, page 4. 


(326) E. G. W., Gardner, Mass., asks: 
What do you consider the highest surface 
speed (with reference to friction) in feet per 
minute at which iron-forged shafting may be 
safely run in babbitt- boxes without danger 


of melting the babbitt, provided the best 
known. lubri ating oil is used? If you 


make the load a factorin the answer, desig- 
nate it by p. A.—No hard and fast rules 

‘an be given for computing the surface 
speed; experience and due consideration of 
the conditions under which a shaft has to 
run are the best guides for determining the 
surface velocity. For a pressure of 400 
pounds per square inch we should not allow 
the surface veloc ity to exceed one foot ee 
second; for 250 pounds per square inch, 24 
feet per second: and for 150 pounds set 
square inch, 5 feet per second. 


(327) Subscriber, , writes: Please an- 
swer the following questions if possible: 
Will it be practicable to pump water from a 
creek into a town 34 miles distant up a grade 
of 150 feet, calculating on 15 to 20 pounds 
pressure per square inch in the city mains ? 
What would be the pressure at the pump, 
and what size pump and pipe would be re- 
quired at the creek ? Also, would ordinary 
cast-iron or wroughtiron pipe stand the 
pressure, and will it be necessary to havea 
pump at half way of the distance to assist 
the water to town? A.—We have not suf 
ficient data to advise you. In fact, ques- 
tions of this kind can only be answered by a 
competent engineer, experienced in this 
class of work, after a careful survey of the 
ground, and due considerations of all the 
conditions which may affect the problem. 
Our advice is, do not attempt to do any- 
thing of this kind without the services of a 
first-class engincer. 


(328) J. R., Paterson, N. J., 
have a safety valve that leaks a little. The 
steam gauge registers 60 pounds, but the 
safety vi valve blowsoff when set at 70 pounds. 
Do you think the steam gauge is a little 
light. Please advise me w hat todo A.— 
Have the steam gauge tested and corrected 
if necessary. Put the safety valve in good 
working order. If then the gauge and safe- 
ty valve do not agree the weight on the 
lever of the safety valve is not correctly set; 
it should be moved to agree with the press- 
ure indicated by the gauge. 2. By lowering 
the eccentric pin on the rocker arm without 


writes: I 


changing the position of the eccentric, will 
the travel of the valve be shortened ? A.— 


If the eccentric rod pin is moved away from 
the rock shaft, everything else remaining 
the same as before, the travel of the valve 
will be shortened. 38. Can my newsdealer 
obtain back numbers of the AMERICAN Ma- 
CHINIST for 1889 7 4.—Yes; we keep them 
on hand. 


(329) H. —., writes: Although I have 
a little aes Te dge of algebra, I fear the fol- 
lowing formula is somewhat too difficult for 
me. Ishall be pleased to have you explain | | 
it; itis taken from Prof. H. W. Spangler’s 


book on slide valve gears, page 7, equa- 
tion (1). 
v= —?7 COS. (@ + @), 
xv = distance the valve has moved, 
r = radius of eccentricity, 
a = fixed angle between crank and eccen- 
tric, 
w = angle crank has moved from its cen- 
tral position. 
low does it read?) Must (@ + 7) be multi- 


plied by — 7 cos.’ A.—By referring to the 
book you will find that wis the distance the 
valve has moved from its central position, and 
vis theangle through which the crank has 
moved from its dead center. The equation 
reads: The distance through which the 
valve has moved from its central position is 
equal to the product of the radius into 
the cosine of the sum of the angles a + uw. 


(330) J. A., Alliance, Ohio, sends us a 
sketch of oer boilers in batteries of two 
each, with connections of the eight boilers, 
and asks: Is a stack 24 inches in diameter 

irge enough for one boiler 5 feet diameter, 
) feet long, with fifty-six 3-inch tubes ; 80 
orse-power ? A.—We prefer to determine 
he size of the chimney by the amount of coal 
urnt per hour. Allowing four pounds of 
oal per horse-power, 820 pounds will be 


msumed per hour in one boiler, and for 
this you will need a ehimney 24 inches in 
diameter and 100 feet high. This height 


in be reduced by increasing the diameter. 

How large in diameter will the stack have 

’ be for the eight boilers of the above size? 

Vill a stack 6 feet diameter and 100 feet 
high be large enough? If not, please give 
lle for finding the required size. A.—As 

iming as before that it takes four pounds 

coal per horse-power, the chimney will 





have to be large enough for carrying off the 


products of combustion of 2,560 pounds of | 


coal per hour. For this you will require a 
chimney 5 feet diameter and 120 feet high. 
In our issue of April 23, 1887, you will find 
a table of chimney proportions for a given 
amount of coal burnt. 


(331) S. M., Calumet, Mich , sends us an 
item cut from the Youth’s Companion. It re- 
Jates to a drill weighing about 2,000 pounds 
which was lowered into a well. In doing so 
the drill stuck and stopped, causing the en- 
gine to run wild, thereby reeling off a stiff 
cable and throwing one coil over an attend- 
ant just as the engineer shut off steam. At 
the same time the drill started and the mass 
of loosened cable ran down the well like 
lightning. The attendant lost his pres- 
ence of mind and stood still, which appa- 
rently meant death. In order to save him 
the engineer started the engine so as to pay 
out the cable as fast as it ran into the well, 
which saved the attendant’s life. Our corre- 
spondent writes: I do not see how it took 
steam to lower the drill. .A.—There is un- 


doubtedly an error in the description. 2. 
Does a weight, say 100 pounds, falling 


through a distance, say 200 feet, always in- 
crease its velocity as it descends? A.—Yes; 
if it has not any resistances to overcome, its 
velocity is found by the following formula: 


a/ 64.4 X h, 
in which ¢ is the velocity per second, 
the height in feet through which it falls. 
This formula, expressed in words, reads : 
The velocity in feet per second is equal 
to the square root of the product of 64.4 
into the height in feet. 


(Sse): eo 3.205, , Canada, 
Please let me know how to set 
A.—The setting of a slide 
three distinct operations. 
dead centers of the crank; 
the valve at its correct 
center of the shaft; third, locating the ec- 
centric. The method for finding the dead 
centers of the crank has been fully explained 
in our answer to question 323, and need not 
be repeated here. Before we explain the 
other operations it is necessary to draw at- 
tention to one precaution. All the operations 
involve the rotation of the crank; therefore, 
in order to avoid any inaccuracy which may 
result from the looseness in the connections, 
the crank should always be turned in the di- 
rection in which the shaft is to run. For 
the second operation turn the crank to one 
of its dead centers, and move the eccentric, 
by the eye, as near as may be to its correct 
position. Now set the valve to the required 
Jead, after which turn the crank to its oppo- 
site dead center. If the eccentric is ahead 
of its correct position, the lead for this posi- 
tion will be greater than the first ; if the ec- 
centric is behind, the second lead will be less 
than the first, and probably negative. In 
either case the valve must be adjusted on 
the rod to divide the difference in the lead. 
When the lead is equal at both ends of the 
stroke, the valve has been correctly located. 
But now the lead may be either too great or 
too small, and to obtain the correct lead the 
eccentric must be moved into its correct po- 
sition. Todo so, set the crank on one of its 
dead tenters, and move the eccentric on the 
shaft in the direction of the future rotation 
of the shaft until the valve has the required 

ad. Then turn the shaft to its opposite 
dle ud center, and see that the lead in this po- 
sition is equal to the first. 2. How are the 
valves set in a Worthington pump? A.— 
The setting of these valves is very simple. 
All that is required is to set the valve on one 
cylinder in its central position while the pis 
ton in the opposite cylinder is midway of its 
stroke. 3. Howcan I repaira metallic spring 
packing ? A.—If you are a machinist, the 
mode of procedure will suggest itself. 


and h 





writes : 
a slide valve. 
valve involves 
First, finding the 
second, locating 
distance from the 


(833) H. J. C., Idaho Springs, Colo., 
writes: I am employed in running a Nor- 
walk air compressor. The air is conducted 


2,400 feet to the mine by a five-inch pipe, 
where it is used for driving drills, pumping 


and hoisting. In pumping and drilling it 
does not seem to take much air, but in 


hoisting a bucket containing two tons the 
pressure, as indicated by the gauge, falls 
from 100 to 75 pounds, and the speed of 
the compressor increases from 60 to 100 rev- 
olutions. The mine is 600 feet deep; and 
the time required for hoisting a bucket is 1 
minute and 15 seconds. In using air instead 
of steam no change has been made in the en- 
gine. Should the lead be changed’ Are 





Saturday morning for the ensuing week’ 


the expansive qualities of air the same as | 


those of steam ? At times the water is low 
when steam is used in the engine; no changes 
are made, with the exception of the neces- 
sary connection to the boiler, and vice versa 
with the air receiver. Please give what light 
your space will permit. .A.—If we 
stand you correctly the engine for hoisting 
was originally designed for steam, and af 
terwards air was used in place of steam, 
without making any changes in the engine. 
Although engines for using compressed | 
differ from steam engines only in details, 

is essential to pay strict atte ntion to these 
details. 


under- 





| world.” 


| 


D 
One difficulty experienced in using | Manning, Maxwell & Moore, 


| pressure. 
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air in place of steam in ordinary engines is | 


leaky stuffing-boxes and pistons. Working 
against an air pressure of 100 pounds and 
over necessitates the use of a tight piston, 
the least wear causing considerable leakage. 
Similar difticulties are also encountered with 
the stuffing boxes. To overcome these diffi- 
culties provisions are often made for injecting 
into the cylinder, when air is used, a certain 
quality of lubricating liquid. Another difti- 
culty in the use of air is that it usually con- 
tains some moisture, which, when the range 
of pressure is considerable, causes the moist- 
ure to freeze in the cylinder and clog the 
valves. This difficulty may be overcome 
by heating the air in passing it through ex 
ternally heated pipes, or by some similar 
device. Enough has been said to show that, 
although air may be used in place of steam 
in ordinary engines, yet some changes are 
required to use the air with the best success. 
The decrease of pressure (to which you refer) 


as shown by the gauge, is, of course, due to 
several causes, and among these, leakage 


past the piston and stufting-boxes may be 
prominent ones. Indicator cards taken when 
airand also steam is used will reveal the 
causes of the fall of pressure. Indicator 
cards will also show whether the lead should 
be changed. The laws of the expansion of 
air differ slightly from those of steam ; but, 
for simplicity, it is frequently assumed that 
the laws of expansion are the same for both. 


(334) G. B., Louisville, Ky., writes: I 
have put up a battery of three boilers, 300 
nominal horse-power (100 Hl. P. each). I had 
a dispute with the engineer in charge over 
the grate surface. I have allowed 42 square 
feet of grate surface for each boiler; the en- 
gineer in charge says that 380 square feet are 
plenty, and after we get through with the 
trial he will cover up a part of surface. 
Give me your opinion about the boilers fired 
with 42 square feet, also with 30 square feet 
of grate surface. My space sideways was 
limited, and I had to go lengthways, making 
the furnace 6x7 feet long. He says they 
can't be fired. I have been an engineer on 
board of ocean steamers where we had fur 
naces 7 feet 6 inches and 8 feet ‘long, and 
none of the firemen complained of having 


trouble with such furnaces. I have used 
rules as given in three or four different 


books, and they all give me the same result, 
Please publish a rule which you would use 
for a boiler of 100 horse-power, allowing 15 
square feet of heating surface per horse- 
power. The boiler is a horizontal return 
tubular type using natural draught. 4.— 
At 15 square feet of heating surface per 
horse-power, you have 15 x 100 = 1,500 
square feet of total heating surface in one 
1,500 fect 
42 
of heating surface for 
grate surface, which isa very liberal allow- 
ance for natural draught; many engineers 
adopt a ratio of 1 to 32, and frequently this 
ratio is still less. Therefore, for the amount 
of heating surface a grate surface of 42 
square feet is small enough. The terms 
nominal horse-power and horse-power of a 
boiler are very indefinite, and for designing 
a boiler they may lead to erroneous results. 
The proper course to pursue is to deter 
mine the number of pounds of coal required 
per indicated horse-power of the engine, 
which vary with the different types of en 
gines. From this data the grate surface is 
found, and after the grate area has been 
established it is not a difficult matter to 
find the other proportions of the boiler, See 
answer to Question 246 in our issue of June 
3, 1889. It is possible that your grate area, 


” 


nw 


boiler; this gives square 


every square foot of 


and consequently the boiler, is too large for 
the engineer 


the work it hasto do. If not, 
will find out his mistake if he covers up a 
part of the grate surface. In regard to the 


length of grates, it may be said that the 
longer they are the more difficult it will be 


to work the fires. Although a 
feet long is longer than we should adopt, it 
can be managed by a good fireman. In 
many locomotives necessity compels the use 
of a grate ten feet long. 
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Gear Wheels. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
N. Y. City Bolt & Nut Co., Limited. 
‘Bradley’s Power Hammers, the 
20 sizes. Bradley & Co., Syracuse, 
Bulldozer,’ a new departure; 
M’f’d by Williams, White & Co., Moline, II. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Javis Key-Seating Machines kept in stock by 
111 Liberty St., N. Y. 


George B. Grant See 


best in the 


* The forging by 


N. ¥.4 


| 
| 


Ice and Refrigerating Machines, 170 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 
‘How to Keep Boilers Clean.”’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N.Y. 
Selden Packing for stuffing-box, with or without 


rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 
Light Special Machinery and Tools to order. The 


Meriden Machine Meriden, Conn. 
Universal and plain Milling Machines. Pedrick & 

Ayer, Philadelphia, Pa 
Portable Cylinder 


Tool Co., 


Boring Machines. Pedrick & 


Aver, Philadelphia, Pa. 

$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N. Y 

One Star Hack Saw will cut steel a whole day 
without filing. 

S. A. Smith, 23 So. Canal St., Chicago, Il., agent 


for Appleton Mfg. Co.’s Emery Grinding Machinery. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C, Bullock Mfg. Co., 188 Jack- 
son St., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y 

‘Twenty Years With the Indic ator,’’ by Thomas 
Pray, Jr. 10,100 sold. Price, $2.50. Order of book- 
seller; take no other. 

Engines and mach’y, all kinds, new and second- 
hand. Audubon Machine W’ks, New Haven, Conn. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 28 
S. Canal St., Chicago, Western Agent. 


For best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs., Back-Pressure 


Valves. T. Kieley, 11 W. 13th St., 
For the latest improved Eccentric 
necting Rods and Stub Ends, address T 

chine Company, Philadelphia, Pa. 
Our catalogue of books on all subjects, including 


N.Y. Send for des’‘n. 
Hook, Con 
C. Dill Ma 


books for machinists and engineers, sent _fre e 
Norman W. Henley & Co., 150 Nassau St., N. 
Hawkins’ Calculations for Ens Gthe ers, Firemen, 


and Steam Users. $2.50 postpaid. Catalogue. Theo 
Audel & Co., publishers, 91 Liberty Street, N.Y. 
Self-adjusting Hand-Screw for Pattern and Cabi 
net Makers, Wood Workers, etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lane aster, Pa, 
N. Y. City Bolt & Nut Co., Limited, 33 and 35 Des- 
brosses St., N.Y. City, manufacturers of Machine 


Bolts of every description. Write 
Upright Drills and Iron Planers, 
delivery; prices reasonable. J. E. 
ter, Mass. 
Hyd. press, hyd. jacks, steam tables, accumula 
tors, cutting and stamping dies for sheet metal, foot 
press, etc. S. Hartley, 245 N.J.R.R.Ave., Newark, N.J 


for estimates. 
for immediate 
Snyder, Worces 


Nid “Only Drill Press built on 

32"" | *Ko-rekt’ principles, 

37” even if they come from Jersey.” 
42// Gould & Eberhardt, New Ark, N 





DuBois & DuBois, Patent Attys., 


715 11th St., 
ington, D.C. 7 | 


rocure first-class patents. Send stamp 
for illustrates pamphlet, ** March of Invention,” con- 
taining valuable information, and list of references. 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances, devices, 


Wash 


contvivances,ete.,.by T.W Bi irber. 1,936 illustrations 
8vo., cloth, $3. ¢ atalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York 


De Lamater Screw Propeiler Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N. 
}., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or pstablish- 
ment, send for Circular of New Club Rate’, and try 
it yourself. Address AMERICAN Macuinist, 96 Ful- 
ton St.. New York. 

* Binders”? for the AMERICAN MACHINIST. Two 
styles—the ‘**Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
* New Handy,”? mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
ohiniet Publishing Co., 96 Fulton St., New York. 

tg ator Practice and Steam Engine Economy.” 
By F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
postpaid. P ublished by John Wiley & Sons, 53 East 
Tenth Street, New York 
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The erection of an electric light plant is talked of 
at St. Bernard, La. 

A stock company to erect a 
organized at Elberton, Ga, 


cotton-mill is being 


Aniron furnace isto be erected at Clinton, Tenn.. 
by M. A. Farrell and others 

Messrs, Waring, White & Co., St. John, N. B., are 
building a large iron foundry, 

The plant of the Donaldson Iron Company, at 
Emaus, Pa., is to be increased 

The Cleveland (fenn.) Woolen Company is— in 
tending to increase its capacity. 

R. J. Saywell has started an iron foundry and 
machine shops at Anniston, Ala 

Fair & Day will add new machinery to their ma- 
chine shop, at Chattanooga, Tenn 

J.P. Anderson and others are endeavoring to es 


tablish a woolen plant at Trenton, 
The Jones Foundry Company has been organized 
at Columbus, Ohio, with a capital of $30,000, 
A.R to organize a stock com 
pany to erect a cotton-mill at La Fayette, Ga 
The Dalton, . will double 
the capacity of its cotton-mill in January, 
T. J. Puckalt & Sons are 
tablished a machine and 


Mo. 


Steele proposes 


Crown Cotton-mills, Gia 
1X02, 
reported 
gin repair 


having es 


as 


shop at Opelika, 





Ala. 
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The American Bolt and Rivet Company has been 
incorporated at New York, with a capital of $1,- 
040,000. 

The Augusta (Ga.) Factory will, it is reported, 
put new machinery in its cotton mill, at a cost of 
$100,000. 

Negotiations are pending for the removal of a 
3,000 spindle cotton mill from New York to Char- 
lotte, N. C. 

The Thum Electric Safety Company has been in 
corporated, at Louisville, Ky., with a capital stock 
of $1,000,000. 

It is proposed to erect a bridge over the Osage 
River. between Osage and Cole Counties, near Cas 
tle Rock, Col. 

The Hendrick Manufacturing Company, of Car 
bondale, Pa., has broken ground for a new machine 
shop 140x40 feet. 

Eastern parties are reported as to erect a plant 
in Middlesborough, Ky., for the manufacture of 
electrical devices. 

A $100,000 stock company is reported as being 
organized for the purpose of erecting a cotton-mill 
at Summerville, Ga. 

The Gouveneur Steel Roller Manufacturing Com 
pany will remove their works from Couverneur to 
East Geneva, N. Y. 

The shoddy mill of Walworth & Co, at 
Ludlow street, West Philadelphia, was 
burned; loss, $22.000. 


No. 4118 
recently 
Messrs. James, Pender & Co., who are large 
manufacturers of nails at St. John, N. B , are build 
ing a new nail factory. 

The Pitman Manufacturing Company, of Laconia, 
N.H., will soon begin the erection of new build 
ings, at a cost of $20,000. 

Eastern capitalists are investigating with a view 
of establishing boiler, engine and general machine 
shops in Greenville, Texas. 

New machinery is to be added to the Standard 
Brick Company’s plant at Cedar Crossing, Ala. A 
new dry kiln is also to be erected. 

A representative of a Chicago (Il.) company will 
investigate Fernandina’s (Fla.) advantages for the 
establishment of car-wheel works. 

It is reported that a Pittsburgh iron firm is inves 
tigating around Godger’s Station, Tenn., with a 
view of removing its works to that locality. 

The West Asheville & Sulphur Springs Railway 
Company, Asheville, N. C. let for 
electric power plant to operate its street railway. 

The Shenandoah Brass and Iron) Works at 
Charlestown, W. Va., will largely increase its pres 
ent equipment of machinery, and als») its working 
force. 


, has contract 


The Carolina Midland 
ported as to build repair shops at Blackville, S.C. 


G. A. Wagener, of Charleston, S. C., can give in 
formation. 
The National Electric Company has been incor 


porated at Alexandria, Va., with P. Mason, presi 
dent, and W. J. Dante, secretary. The capital stock 
is $1,000,000. 

The citizens of Beaumont, Tex., have guaranteed 
a bonus of $50,000 for the establishment of the pro- 
posed car works at that place, and building will 
begin at once. 

The Globe File and Hardware Company has been 
incorporated at St. Louis, Mo., with a capital of 
$20,000. Stockholders, C. H. Niekamp, C.J. Becker 
and A. O. Rule. 


It is stated that thecity has accepted the propo- 


sition of J. M. Duncan, of Chattanooga, Tenn., for | 


the estublishment of a $65,000 cotton tie factory in 
Denison, Texas. 


At a meeting of the High Point 
cil on July 6th, E. A. Snow and J. 
pointed a committee to purchase 
plant for the city. 


(N. C.) city coun- 
E. Cox were ap 
an electric light 


A new building, to be equipped with machinery, 
is to be added to the plant of J. M. Robins & Co., 
manufacturers of special metal-working machinery 
at Cincinnati, Ohio. 


H. C. Floyd, Gallagher & or 
ganized the Edison Electric Power Company at 
Meridian, Miss., and are, it is stated, erecting an 
electric power plant. 


Company have 


The unused wallet shop in Athol, Mass , has been 
leased to Mr. Wallace, of Westfield, who will use it 
for the manufacture of 
about twenty hands. 


brass goods, employing 


The West Michigan Car and Machine Company is 
the corporate name of the reorganized Muskegon 
Car Company, of Muskegon, Mich. The 
pany has a capital of $250,000. 


new com 


The London Coal and Iron Company, capitalized 
at $150,000, has been incorporated under the laws 
of New Jersey, and will operate at Ducktown, 
Tenn., and Middlesborough, Ky. 


E. M, Nettleton is president, and Frank 
secretary of the Machine Company, 
lately incorporated to erect an iron foundry and 
machine shops at Covington, Va. 


Lyman 
Covirgton 


The Independent Consolidated Heating and 
Lighting Company has been incorporated at Chica- 
go, Ill.; capital, $150,000. The principal object is 
the manufacture of gas machines. 


The West End Cotton Factory is reported as to be 
erected at Durham, N. C., at a cost of about $100,- 
000. The Durham Consolidated Land and Improve- 
ment Company can give information, 








Railroad Company is re- | 
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The Henderson Steel and Manufacturing Com- 
pany, of Birmingham, Ala., are making arrange- 
ments for the completion of their second furnace 
and the construction of a blooming train. 

A Canadian is in correspondence with the Com 
mercial Antonio, Tex., 
the removal of bis works for the manufacture of 
ornamental iron and wire goods to that city. 

The Buffalo, Rochester & Pittsburgh have lately 
bought $30,000 worth of new tools, mostly for car 
and locomotive repairs. They are going to make 
large additions to their repair shops in the near 
future 


Exchange, San regarding 


The Enterprise Construction and Supply Com- 
pany (Limited) have at New 
Orleans, La., with a capital stock of $50,000, for the 
manufacture of electrical and other machinery and 


been incorporated 


supplies. 

The Company, of 
Ala. are considering an increase in the capital 
stock from $100,000 to $1,000,000. 


Southern Steel Birmingham, 
A meeting will be 
held at an early date to take action on the proposed 
increase. 

meeting of the directors of the 
Rome, N. Y., 
propo 


There will be a 
New York 
the 24th. for the purpose of considering the 
sition of increasing the capital stock from $200,000 
to $400,000. 

W. St. J. Jervey, ©. C. Miller, W. E. 
Edward Perry have incorporated the 
Light and Power Company at Charleston, S. C., for 
the purpose of erecting an electric light plant. The 
capital stock is $100,000. 

G. G. Zenor, L. C. Keever, C. J. Fulda and others 
have incorporated the Wilson Sugar Cane Harvester 
Company, Limited, at Louisville. Ky., to manufact- 
ure the Wilson sugar cane 
The capital stock is $10,000. 


Locomotive Works, in on 


Holmes and 
Economie 


harvester machine, ete. 

It is announced that a party of Philadelphia capi 
talists, among them Albert Murphy, of the Con- 
shobocken Tube Works, will shortly visit Duluth, 
Minn., and vicinity, with a view to establishing 
tube works in that territory. 


The county commissioners of Prince George and 


Anne Arundel Counties propose to build a new 
bridge over the Patuxent River in Queen Anne’s 


district, Upper Marlboro, Md ; bridge to be of iron, 
145 feet long and 12 feet wide. 

It is announced that the Tripp Mfg. Company, of 
Boston, decided to locate works at 
South Mass. The company have a 
capital of $250,000, and will erect a factory 240x60 
feet. contract for which has already been let. 

The Vexarkana Car and Foundry Company, of 
Texarkana, Tex., has completed its new works, re 
cently burned, which are on a larger scale than 
This company makes a specialty of 
logging cars, hand trucks and saw-mill supplies. 

C. F. Smith, S. N. Jones, H. D. Fitch and others 
have incorporated the Southern Calorie Light and 
Fuel Company, at Louisville, Ky., to manufacture 
the portable and automatic gas machine invented 
by J. M. Goldsmith, of Chicago, Iil., ete. The capi 
tal stock is $50,000. 

© A. Lanphear, Cincinnati, Ohio, has succeeded 
to the business of the Robb Closet ¢ that 
place and will hereafter conduct the business of 
furnishing sanitary dry closets on 
System. 


have new 


Framingham, 


heretofore. 


%.. of 
the Lanphear 
He has issued a cireular illustrating and 
describing his system. 

The Columbian Light, Heat and Power Company, 
of Chicago, has been incorporated, with a capital 


stock of $3,000,000, for the manufacture of ap- 
| paratus and to furnish light, heat and power. In 
corporators, Newton A. Partridge, Samuel E, 


Moore and John Irvine. 

The Harvey Steel Car Company is extending its 
plant at Harvey, contracts for a new building equal 
in size to the works now occupied having been let 
The management of the Grand Trunk system has 
given the company an order for eight coal cars, 
and these are now under way. 

Itis proposed by the citizens of Spokane, Wash., 
to raise a subsidy of $50,000, which will be used for 
the encouragement of to establish 
various plants there. $20,000 has 
been subscribed, 


manufactories 
Already about 
Among other enterprises a 1,200 
barrei-flour-mill is expected to be built. 


There is water-works agitation in Fairmont, 
| Minn.; Franklin, Ky.; Auburn, Me.; New Britain, 
| Conn.; Beatrice, Neb.; Cedartown, Ga.: Lynch 

burg, Va; Macon, Fla.; Glenwood, Wis.; Massillon, 
Ohio; Seottsboro, Ala.; Norwalk, Conn.; Grand 


Rapids, Mich ; 
Ing, Pa. 


Morris, Minn.; Quanah, Tex.; Read 


The additional factory now being erected by the 
Michigan Railway Supply of Detroit, 
will give that company a capacity of 
beams per day. 


Company, 


This factory is of brick, 75x300 feet 
A factory built at 
Windsor, Ont., for the manufacture of brake beams 
in Canada, 


in dimensions is also being 


The Standard Railway Gate and 
Company, of Chicago, has been incorporated 


Manufacturing 


company proposes to manufacture railway safety 
gates, signals, frogs, and railway supplies of all 
kinds. Capital stock, $300,000 
Ss. M. Meek, 
Trowbridge. 


aro Thomas M. Meek and Oliver R 

A new electric light company has been organized 
at Kennebunk, Me. It is capitalized at $100,000, 
and the officers are: President, S. T. Fuller. of 
Kennebunk, and treasurer, F. M. Ross, of the same 
town, The towns of Kennebunk, Kennebunkport 
and Wells will derive their electric 
power from this plant, 


light, heat and 





The | 


The steel plant at Johnson City, Tenn., is pro- 
J. E. 
Kelley, of Loutsville, Ky., and others are to organ- 
ize a $500,000 stock company, incorporate it as the 
Proctor Steel Co., and erect a plant with capacity 
of 100 to 150 tons per day; plant to cost $400,000, 
and employ 800 operatives. 


posed to be erected upon the following plan: 


A representative of Armstrong Brothers, manu- 
facturers of boilers at Springfield, Ohio, has secured 
an option on a large boiler plant at Chicago, Il. If 
plans materialize the Springfield plant will proba- 
bly be moved to Chicago. 
heavy business, valued at half a million annually, 
and employing over 300 hands. 


They are doing a very 


The Cedartown Land Improvement Company has 
with Roberts, of Chester, 
Pa., for the removal of his cotton mill to Cedar 
The main building will be 160x50 feet, 
with picker’s-room, office, boiler and engine-house 


closed contract Charles 


town, Ga. 


attached, making entire building about 250 feet 
long. The complete mill will be worth about | 
$50,000. 

The Maryland Steel Company has been incor 


porated by L. S. Bent, F. 
and others, for the manufacture of iron and steel, 
the building of ships, ete. The plant will be located 
at Sparrows Point, Md. The capital stock is placed 
at $1,000,000. The above-mentioned gentiemen are 
prominently identified with the Pennsylvania Steel 
Company. 

The Sessions Passenger Car Company, of Chica 
go, was recently incorporated, with capital stock 
of $500,090, to manufacture street railway cars un 
der the patents granted to Edward C. Sessions, and 
also to license others to manufacture under those 
patents. The stockholders of the company are E 
C.and H. H. Sessions, James Chasey, H. G. 
and G. F. Brown. 

The Ball & Wood Co.., 
have issued 


15 Cortlandt st., New York, 
a Improved Ball Auto- 
matic Cut off Engines, both simple and compound, 
horizontal and vertical, condensing and non-con 
densing. The catalogue is finely printed and illus- 
trated, and the descriptive matter goes quite ex- 
tensively into the details of the engines, and ex 
planationus that are interesting. 


catalogue of 


The foundation of the bolt and nut factory at 
Curtis’ Bay, Md., has been laid, and the building 
The orig- 
inators of the enterprise will meet in a few days to 
It is expected that J. 
B. McDonald, president of the South Baltimore Car 
Works, which corporation is largely interested in 
the new concern, will be made president. 


will be completed as early as possible. 


elect officers and directors 


The Totten & Tlogg Iron and Steel Foundry Com 
pany, Pittsburgh, Pa., has completed the addition 
toits works, iron building 65x200 feet, 
putting in two heavy cranes which will make it pos- 
sible to pour castings up to 40 or 50 tons. 


an and is 


The com- 


Bird | 


W. Wood, E. C. Felton | 





pany is also putting inan open-hearth steel furnace, | 


with hydraulhe cranes, and is fitting out its machine 
shop with new tools and rebuilding the old. 

The Kingsley Foundry Company, of Lorain, 
Ohio, have commenced building operations upon 
their purchase at Hammond, Ind. Five 
structures will be put up, at a cost of $100,000, work 
the foundations of the main building, to be 
200x85 feet, being now in progress. Besides this 
buiiding there will be a boiler, engine, pattern-mak- 
All the buildings 


20-acre 


on 


ing room, and office buildings. 
will be of brick. 


The Canton Steam Pump Company, Canton, Ohio, 
write us: ‘‘We have at present eighty unfilled or- 
ders, and are running full force eighteen hours per 
day. We have recently shipped two pumps of a 
million and one-half gallons each, for water-works 
purposes in the South and West, and our export 
trade and foreign correspondence is steadily increas- 
ing. Since advertising in the AMERICAN MACHINIST 
we can trace directly a number of inquiries from 
France, Denmark, England and two other 
European countries, that have come from. parties 
our ad. illustration in the, AMERICAN 
MacHINist. We have tried at different times vari 
ous schemes calculated as foreign advertising me- 
diums, but never had such direct results from any 
of them as from the AMERICAN MACHINIST.”’ 


one or 


seeing or 


A close corporation has been formed between the 
H. W. Johns Manufacturing Company and the Chal 
this city, the Asbestos 
Packing Company and Charles W. Trainer & Co.,, 
Boston, and the Shields & Brown Company, of Cbi 
cago. The list largest 
manufacturers of asbestos rhe 
new concern is capitalized in the sum of $1,250,000, 
under the name of the H. W. Johns Manufacturing 
Company, with offices at No. 87 Maiden lane, It 


mers-Spence Company, of 


above comprises the five 


in this country. 


is 


| proposed, however, to open branch offices through 


2.000 brake | 


the 
new corporation are: 
vice-president, R 


out the 


Johns: 


abroad. The officers of 
President, Henry W 
Ht. Martin, formerly president of 


country and 


the Chalmers-Spence Company; treasurer, C. H. 
| Patrick, and secretary, G. P. Erhard. The H. W. 
Johns Manufacturing Company is the oldest and 
largest asbestos producing firm in the United 


The incorporators | 
| large factory in Brooklyn, 





States, manufacturing also waterproof paints and 
roofing. combined with that 
company 


boiler Coy erings 


The companies that 


manufacture asbestos and 


It 


steam-pipe 
to 


is proposed soon erect a 


The new works of 
pany, of East Berlin completed, 
rhe company have all the machinery placed, and 


the Berlin Iron Bridge Com 
Conn, are now 
are now running full time. employing in all depart 
ments 400 men 


to be one of the most Complete and perfect bridge 


The new shop in Cromwell is said 


shops in this country. The building is made entirely 


of iron, no woodwork being used about the construc 


j}and blow them up, and it 





tion, except for window sash. The roof trusses ar 
all provided with trolley cars, with which to mov: 
material back and forth about the building, an 
three lines of narrow-gauge tracks extend the en 
tire length of the building—these three tracks being 
connected at each end of the building by a transfey 
table. There is a skylight on each side of the roof, 
extending the whole length of the building, and fo; 
a distance of ten feet down from the eaves of th: 
building on all sides it is made entirely of glass, s 


that the interior of the building is thoroughly 
lighted. The company bave purchased a larg: 


amount of new machinery, and are now prepare: 
to furnish all kinds of structural iron work, includ 
ing iron roofs and iron bridges, o1 
very short notice, and, with their improved facili 
ties, it seems as though they should be able to fu 
nish this class of work at low cost. 


buildings, iron 


ee 
Professor John E. Sweet on License 
Laws for Engineers. 
the of Professor 
Sweet before the American Order of Steam 


Following is address 
Engineers at the Syracuse Convention : 
Llonorabl Chairman, Welcome Delegates and 
Fellow Citizens : 

We call this a free country ; we call our 
eall 


cratic government, aiming to do the greatest 


selves a free people ; we this a demo- 
good to the greatest number ; we call it a 
republic, where the majority of the voting 
decide 
shall be the laws of the Jand, or whereas it 
for to 
vote upon each law, we select, from among 


population are supposed to what 


becomes inconvenient each voter 
ourselves, such men as we suppose to have 
acquired more or less of the sublime art of 
governing the country, to make the laws 
for us. 

But if it is a free country, we are not 
free to kill whomsoever we please; or at 
least we are not free to do so except in par- 
ticular ways, and one of those ways, up to 
the present time, in this State at least, is by 
the use of steam boilers. 

If you have an enemy and wish to dispose 
of him, and you proceed by any of the 
ordinary methods, in the simple form of the 
manly art of self defense ; with weapons of 
peace, or weapons of war; with fire, water, 
or with dynamite ; by poison, practice upon 
him with quack medicine, or in almost any 
will 
him 


way, except by a steam boiler, and law 
lay its sacred hands upon you, but get 


jand his family, his friends and relations, or 


the neighborhood around a steam boiler, 
is an accident, a 
crime that receives no punishment. 

If you killa man with your fist, they will 
find your sore knuckles; with a stone, they 
will find the if with concealed 
weapons, they will find the weapons, the 
place you bought them, the pistol with a 
missing bullet, the knife with blood, or the 
bludgeon with it. If you burn 
them up they will trace the matches, if you 
drown them they will trace your tracks. 


stone ; 


hair upon 


If you use poison or dynamite, they will 
find where you bought it, and the detectives 
will follow you to the end of the earth, and 
the coroner will find a motive, society is up 
human life is sacred, the crime 
must be avenged, you pay the penalty and 


in arms, 
are ‘‘ electrocuted.” 
But at 


you escape the boiler there is no danger 


£0 it with a steam boiler, and if 


but you will escape the Jaw. It’s an acci 
dent, no motive, no one to blame, experts 
disagree, the boiler was perfect, it was full 
of water up to the third gauge, and there 
had been no unusual fire under it, It just 
exploded, 

* A democratic government.” ** The great 
est good to the greatest number.” To give 
the poor mana job at the lowest wages 


handling a torpedo that he knows nothing 


about to satisfy the proprietor, who is not 
for a man who does, the 


willing to pay 


democratic principle is set at naught, the 
greatest good to the owner, starvation wages 
to the coal heaver, and the greater numbe! 
can take care of themselves, 

the 
jority should rule is all right. when they will 


The republican principle that mia 
take the trouble to find out what they want 
and what they do not want. 
not take the trouble, and whoever 
takes to lead to. think 

must expect opposition, and subject him 
self to ridicule, 


But they wil 
under 
reasol 


them and 
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Argument will be met by argument, 


AMERICAN 


isall the more reason why the law should | 
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terest and circulating your petition to present 


petition by counter-petition, and a proposed | reach out its protecting hand, and do what} to the legislature, do not lose sight of the 


law, however just however largely in the | 
‘ ° E ‘ 7 | 
direction of the general interest, whatever 
the reason, whatever right, if it is to inter- 


fere with the moneyed interest of any indi | 


vidual, or company, or industry, that indi- 
that company, and 
will be arrayed against it. 


vidual, that industry 
I have not taken 
the trouble to examine the statistics, but it 
will answer the purpose if we guess that a 
boiler explosion occurs in this country on 
aun average of every day in the year, and 
serious enough if we say there is at least 
one person killed at every explosion ; and 
yet, while there was never a non-preventibl 
hoile r explosion in the history of th world, 
and while every death isa murder ora sui 
cide, indictments are seldom heard of, and 
the first conviction is yet to be made. 

Boiler plate, which should be of the best 
material that the of the art 
will produce, is made to almost any degree 


present state 
3oiler 
designing and building, which should be 
controlled by the most able skill and extended 
experience, is from its disagreeable nature 


of cheapness to meet competition. 


too often left to unskilled hands, and worst 
of all, through the Cheap John disposition, 
or unfortunate poverty of proprietors, their 
is left the man who 
only knows nothing of the construction or 


management to not 
safety of the torpedo he is handling, how to 
manage and care for it, and worst of all, 
one who is entirely incapable of compre- 
hending the enormous energy stored up in 
the silent envelope under his guidance. 

** Life, liberty and the pursuit of happi- 
is just as seriously interfered with 
when a man is blown into eternity by a 


ness” 


steam boiler explosion as in any other way, 
and ‘‘Jife, liberty and the pursuit of happi 
are 
tempts to secure to every man. 


ness” among the things the law at- 


Human life is considered so sacred that, 


in case a man is arrested for any crime 


where the penalty is death, the law will not 
allow him to hazard his life by a simple 
If a to 
take his own life and fails, the law steps in 


pettifogger’s defense. man tries 


and punishes him for that. If you are sick, 
the Jaw says you shall not trust your life in 
While the 
aim at the public good, they were not de- 


the hands of a *‘ quack.” laws 
manded or urged by the public who are 
benefited by them, but by the men who 
could see a financial advantage to them- 
The Jaw that man 
shall be allowed to swear you ‘‘to tell the 
truth, the whole truth, and nothing but the 
truth,” and when you go to do it 


selves by so doing. no 


‘objects,’ 
to 
admitted 


and that no man shall be allowed brow 


beat a witness unless he has been 
to the bar, was passed under the pretense 
and likely with truth that it was for the 
public good, necessary for public safety, and 
for the protection of human life. 

The law that no man shall be allowed te 
practice medicine, heal the sick, glue broken 
bones, pull teeth, give poison or bread pills. 
and collect his pay for it, unless he has a 
legal diploma so to do, was not promulgated 
or urged by the public, and it may be ques 
tioned whether by the men who had only 
the public good at heart, but more likely by 
the profession, Who could thereby shut out 
the quacks, maintain remunerative prices, 
and do what was perhaps even a more im 
thing for the 
dignity of the profession. 


portant themsel ves—elevate 
Human life is often sacrificed by the fall 


ing of insecure buildings. Buildings are 
insecure because of improper design or de 
fective construction. The architectural so- 


cieties are moving for a law to prohibit 
incompetent men from practicing architect 
ure, and the cities elect supervising archi 
tects to superintend construction, with every 
endeavor to prevent the erection of danger- 
ous buildings. There is as great a reason 
Why the architects should succeed as the 
lawyers and physicians. 

And if life 


the danger of boiler explosions as in inse 


human is as sacred when in 


lof a law requiring the owners of steam 


it can to relieve the public from the dangers | 
surrounding this indispensable factor in | 
human progress. 

One of the aims of the American Order of | 
Stationary Engineers is to urge the passage 
boilers to entrust their handling to the hands 
of such men, and such men only, as can 
give evidence of ability and _ reliability in 
their management, and who 


to men can 
give evidence of ability to judge of the | 
safety of the plant they attempt to manage. 

The attempt to get such a law passed, 
however just, is liable to meet with strenu- 
ous opposition. Not only the opposition 
the lawyer met in the pettifogger, and the 
doctor in the quack, and which the engi- 
neer will find the heaver, | 
not only the opposition from the men who 


in careless coal 
can see an increase in price, and claim that 
his interfered with when he 
$2 worth of work out of a 75- 
cent man, but you who look forward to the 
enactment of the license law for stationary 


freedom is 


cannot get 


engineers, with such examinations as the 
United States insists upon being passed by | 


TWENTY-SIX-INCH Dot 


every cngineer who handles the throttle, on 
steamer her 
liable to 


than either of those before 


every sailing on Waters, are 


formidable 
mentioned, that 


meet with a more foe 
is, a thoroughly organized foe, with plenty 
of capital and a working force at command 

-the boiler insurance companies. I do not 
say you will meet with this opposition, I 
only say you are liable to, and it is only 
viving them due credit for business shrewd- 
ness to anticipate the effort and the reasons 
to fear the result. 

If there were no boiler explosions at all or 
danger from them there would be no_ boiler 
If there 
as many explosions, there would be four 


insurance Ccompunies. were twice 
times the demand, higher rates, and only 
twice the damages to pay, and the profits in- 
creased, Of the 
companies would much prefer that it be the 
uninsured boiler, or one insured by some 
other company, that would explode; still, the 
remark of an agent that ‘‘ we willingly paid 
the loss, as we wrote a half a million dollars 
insurance in two weeks after the accident 


course, boiler insurance 





cure buildings, quack medicine or bad law, 


then, as there are many more lives sacri 


ficed by boiler explosions than in the veri-| 
fied cases of the other three combined, there | 


occurred,” would indicate that fatal boiler 
accidents are the great stimulus to boiler in- 


surance, 
While you are looking out for your own in- 





possibility that the boiler insurance compa- 
nies, too, may be looking out for their inter- 
est, and while you are getting the names of 
able engineers and the endangered public to 
your petition, the boiler inspectors can get 


not only the names of all the engineers who 
are incapable of passing the examination, and 
many who can, but dread it, and all the pro 
prietors who wish the lowest price man that | 
will run his chances, and as many of the 
All 
you can do to meet this formidable counter 


don’t-eare sort as he may choose to ask. 


petition, if you meet it, is to have the facts 
properly set forth to the lawmakers. 

There is another danger that must not be 
overlooked, and must be avoided, and that 
is a conflict between sister associations aim 


ing at the same end. You must not expect 


the 
license law for engineers in any form so it 


national association to say we favor a 


be a good license law, until you yourselves 


/are willing to say we are in favorof a license, 


whatever its particular phraseology, so long 
as it is a good license law. You 
court the opposition of any one and succeed. 
If you cannot get it as you would like, get 


cannot 





Mm 
ia 


BLE-GEARED SHAPER. 


it the best you can and make it better when 
its defects are plainer and the change made 
easy. Do not forget, too, that this license 
law, whenever enacted, willstrike both ways. 

The license must be granted by a commis 
sion of persons delegated to grant licenses. 
For the law to be of any use, this commis- 
sion, or the licensing beard, must be of men 
capable of determining the ability of the 
applicant; for unless they are, and perform 
their duty, it would be but a farce. The 
to some 


organization will be no passport, and while 


simple certificate of membership 


each delegate on his return urges forward 
the question of licensed engineers, let him 
also impress upon the members of his own 
local society the necessity of a thorough 
preparation for passing the legal examina- 
tion. 

The board cannot meet you all in your 
own engine-room, however much better it 
would please them so to do, but they will 
be compelled to resort to a written or oral 
examination, and to meet this each must be 
drilled in the meetings, must study the books, 
must not only know the business and the 
principles, but he must know how to tell it. 
Urge upon your members the necessity of 


taking part in the discussions, buying books, 





on 
1 


| meet the requirements. 


is in a good cause, 


pe 


small books—small books are better than 
large ones—books of such class as ‘* Halsey 
the Slide Valve,” ‘‘ Hemenway on the 
Indicator,” and of which there is no doubt 
many on boilers, pumps, heaters, ete. 

As you work for the license law, work to 
Whatever you gain 
in self-improvement you will always have ; 
Whatever you do to forward a license law 


While will find 
money, self-interest, ignorance and _ indiffer- 


you 


ence arrayed against it, march on, admitting 
the self-interest (for it cannot be disguised), 
but fight on for it, for it is in the line of 
human progress, the line of public safety ; 
it upholds the sacredness of human life ; it 
is the line of right and justice. 

- 3 ete — 
Twenty-six-inch Double-geared Shaper. 
We present with this an illustration of 
shaper built by Jolin Steptoe & Co., Cin- 
cinnati. 

The driving gear is of the shifting belt 
type, the stroke being reversed by means of 
dogs on the ram, which can be adjusted 
the The ma- 
chine is called double geared from the fact 


without stopping machine, 
that there are two racks on the ram, which 
are placed one each side of the center, the 
teeth of one of these being just opposite the 
spaces in the other, the object of this being 
to secure steady and smooth movement with 
the least possible back lash. The driving 
pinion makes 42 revolutions to one of the 
rack pinions, and the main driving gear is 
placed outside of the frame for the purpose of 
securing room for the large gear necessary 
to secure the high belt speed used, this high 
belt speed enabling the belts to be shifted 
easily and giving them great power. 

The belts are shifted separately, and when 
shifted in 
plate until it 


are locked place by the cam 
is again moved. The 
for table are inside 
the frame, where they are protected from 
dirt and injury. Under the ram is an open- 
ing which admits of shafts up to 33 diam- 


eter being passed through fer key-seating. 


screw 


and gears raising the 


The tool-box can be removed from the end 
of the ram, and a tool inserted in its place, 
suitable for key-seating a pulley or for simi- 
lar work, the feed being obtained by mov- 
The box table can 
be removed when desired, and work bolted 


ing the table upwards. 


directly to the face of the saddle to which it 
is attached, 

The stroke is 26°; traverse of table, 26”; 
vertical adjustment of table, 20 
of tool slide on 


; traverse 
The countershaft 


The 


ram, 9 


is arranged for two speeds. machine 


weighs 2,600 pounds. It may be seen at 
the store of Messrs. Cooke & Co., 168-5 
Washington street, New York City. 

—- 





There is no doubt that a growing number 
of stationary engineers are coming to use 
the steam engine indicator; a good many 
of them are learning to read the diagram in 
But there 
who conclude, when they learn to 
et their valves about right as to lead, that 


all its essential points. are too 


many 


that is all there is which they can determine 
So they rest about there. This 
The indicator and the indi 
cator diagram are well known and fully ex- 
plained, and 


by its use. 
is not right. 
their complete study is 
likely to prove profitable to a stationary 


as 


engineer as the study of any subject con- 
nected with his business. 
-—_e- —__—_ 
There were 2,159 boiler explosions during 
the twelve years between January 1, 1879, 
and January 1, 1891. These explosions re- 
sulted in the death of 3,123 persons, and in 
more or less serious injury to 4,352 others. 
We see, therefore, that on an average 1.45 
persons are killed per explosion, and 2.02 
others are injured; that is, 3.47 persons are 
disabled, on an average, by every boiler ex- 
plosion.— 7'he Locomotive. 
Edward Burgess, who recently died in 
Boston, was one of the best known design- 
ers of yachts in the world. He was born in 





1848, graduated at Harvard, and finally 
|tuking up the designing of sailing vessels, 


| achieved a world-wide reputation, 


B) 


lad 
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Machinists’ Supplies and Iron. 


New York, July 18, 1891. 
Iron—American Pig—The market is generally 
dull, and prices to some extent nominal. 
We quote: No. 1 Foundry, Standard Northern 
brands, $16.50 to $18; No. 2 is selling at $16 to $17, 


and Gray Forge at $13.90 to $14.50. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry: and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote at $24.50 for 
for Dalmellington; and $20.50 for Eg 

Copper—Nominally, Lake Copper 
but there are rumors of sales at 12%c.; 
got is quoted at 12M4c. to 13c., Casting copper, 
to 12be. 

Lead— There 
and nominal prices are 446c. 


Coltness ; $22 


rlington. 
is heid at 13c., 
Arizona In 


for prompt delivery. 


Spelter—The market is dull, and prices nominal 
at 5.08e. to 5.10c. 

Tin—The market is dull, and there is very little 
interest manifested by speculators or dealers, 


Values for spot are at 20.50c. to 20 75e. 
Antimony—The local market is dull. 
We quote Hallett’s at 1144e. ad 12¢. ; 

18c. to 134€c.; and 12%c. for L. 

Lard Oil P rices are maint: 1ine oa at 52c. to 53c 

City; Western at 5lc. 


Cookson’s, 


for 





+*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make «a line. [ 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue. 

All round 
sires change; 
Wanted 

ployment. 


aged 21 years, de 
will goanywhere. Fulton, Am. Macu. 
Two first-class die sinkers, steady em 
Ottumwa Iron Works, Ottumwa, Iowa, 
Agents wanted in every shop to introduce mi 
crometers, etc. Address E. G. Smith, Columbia, Pa, 
A young mec hanical draftsman, with first-class 
ref’s, desires a position. Permanent, Am. Macu. 
Wanted—To take interest in foundry, by a prac 
tical iron moulder. Address H., Am. MAcuinist. 
Skillful mech. draftsman desires engagement; 
thorough in compound engs. and general machine 
designing ; best of refs. Box 22, Am. MACHINIST 
Wanted-—Re-engagement as foreman; a lifetime 


young machinist ; 


specialty in taps. dies, etce.; had considerable ex 
perience managing men. Address Box 17, Am. MACH. 
A mechanical engineer (mem. A. 8S. M. E.) with 


office in New York, 
facturer of some specialty. 

Sit. wanted as foreman; 
smith line, hammer & drop; 
‘ ening, &c.; good ref. J.L. R 

Wanted—Three pattern makers; those 
enced on pump or engine work preferred. 
Steam Pump Company, Holyoke, Mass 

A good designer and draftsman, with outside ex- 


desires to represent the manu- 
Box 21, AM. MACHINIST 
all-round exp.; black- 
also presses, die-hard- 
. Hartford, Conn. 

experi 
Deane 


perience and excellent mechanical judgment, seeks | 


change of position; ref’s. Box 20, AM. MACHINIST. 

Wanted-—Experienced draftsman on presses and 
special machinery; steady employment for compe- 
tent man. A. B, C., care AM, MACHINIST, 

Wanted—A position as engineer or machinist; 
twenty years’ experience; thoroughly understands 
the construction and erection of Corliss engines. 
Address Machinist, 274 N. Mainst., Providence, R. 1. 

Young man of ability, with 15 years’ experience 
as mechanic, draftsman and superintendent, wishes 
a position of responsibility in two or three months. 
Box 23, AM. MACHINIST. 

Position desired as superintendent or foreman by 
alive, driving, experienced man; a thorough drafts- 
man, and well posted all the way through, Address 
Box 18, AM. MACHINIST. 


12\4c. | 


has been no business to speak of, | 


Copy should | 


AMERICAN 


MACHINIST 





[Jury 23, 1891 








Wanted at once.an energetic 
instruction to students ina college shop; he must 
be a first-class general machinist, with some knowl- 
edge of blacksmithing and pattern making. Ad- 
dress fully, but briefly, F. A. Weihe, Newark, Del. 

Wanted —Two mechanical draftsmen, first-class 
men with technical education, acquainted with our 
class of work; to the right men we can give perma- 
nent situation and reasonable wages. Fitchburg 
Machine Works, Fitchburg, Mass. 

Wanted—To correspond with parties in need of 
a practical millwright and erecting engineer, or 

| will take charge of a good steam plant; well up in 
steam machinery; Va. or Tenn. preferred ; age 30, 
| married; best refs. Hustler, AMERICAN MACHINIST. 
Wanted—At Pittsburgh Locomotive Works, Pitts- 
| burgh, Pa., a competent foundryman to take charge 
of iron and brass foundries; must be active, entirely 
| temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 
Mech. engineer (young) with good exp. in super- 
vising mech. work, designing and drafting—not a 
tech. graduate, but a student for improvement after 
business hours--wants to change position; object, 
opportunity for advancement; refs. Box 19, Am. M. 
Wanted—A thoroughly competent man for super- 
intendent of a manufacturing concern (in the West) 
doing a general foundry and machine business, 
and employing 100 men; must be a good foundry- 
man, and well up in construction of machinery, 
with ability to manage men; a good position to 
right man. Address D. K.. AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
| 85 cents per line, each insertion, 





( ‘hea ap » 2d hd. lathe s& plane rs. S. M. York, Clev’d.0. 





| Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

| Light and fine machinery to order; Foot B 

| Catalogue for stamp. KE. O. Chase, Newark, 

|} Best Bolt Header in the world for $50. eran 

C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Specialties to build for the Southern 


trade. Bluefield Iron Works, Bluefield, W. Va. 


covering pulleys; 
Crescent 


Special leather and cement for 
no rivets required; local agents wanted. 
Mfg. Company, Cleveland, Ohio. 

Boiler for sale; one 70 horse- power horizontal 
tubular boiler in good order; will be sold cheap. 
Ann Arbor T.-H. Electric Co., Ann Arbor, Mich. 

Yor Sale—Three 3-ton jib cranes. 20 ft. height of 
mast, swing in space of 35 ft. Can be seen in posi- 
tion until July 15th at works of The J. Morton 
Poole Co., Wilmington, Del. 


Wanted—Agents for Mechanics’ 





Reference Book 


of Practical Rules and Tables. All mechanics 
should send 15 cents for this book. Address Sum- 
mit Pub. Co., Akron, O., Box 40. 


Machine shop and boiler shop, with all necessary 

tools, for sale or rent; located at West Point, Pa., 

| twenty-four miles from Philadelphia. For particu 
lars address D. C. Wismer, Quakertown, Pa. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


FOR SALE. 


MACHINE SHOP 


Established eight years on D., L. & W. R. R.; 12,000 
inhabitants within radius of 3 miles, Some good 
specialties (not patented). Tools ne: arly new, all in 
first-class order ; land enough to suit purchase> 
shop enough to run 25 men, with good contracts in 
sight. Address Box, 16, AM. MACHINIST, 








The |. 
Bradley 
Cushioned 
Hammers * 


*} never 








Never Questioned. 
.| The superiority of the Bradley Hammers has 


been questioned. Some think the price is a 


little high, but no other manufacturer furnishes 
as much. 
one piece with the main frame. 
and strap, not a little crank pin. 
instantly changing length of stroke. 
cushions to absorb the concussion. 

-.| right and Beaudry styles. 
BRADLEY & CO., SYRACUSE, N.Y. Branches at 
14 Warren St., N. Y., and 96 & 98 Sudbury St., Boston. 


Anvil block made separate, not cast in 
Wide eccentric 
Slip sleeve for 
Rubber 
Helve, Up- 
Send for catalogue. 





TEEL TUB 
WELDLESS 
TES * COLD DRAWN 


& Co. New York, 


CAR LUBRICATION 


el an 
W.E. HALL, M. E. 
12mo, Cloth, $1.00, 
WILEY & SONS, 
NEW YORK. 


JohnS. Leng’s Son 








INO. 


16” LATHRF. 


BEAMAN & SMITH, 


PROVIDENCE, R. I. 
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3 a obubtita hi btbtd 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





nr 
Prt eU8. 














Hydraulic Sakic. 
ery a Specialty. 


TINIUS OLSEN & CO,, 


MFRS., 
12th & Buttonwood Sts., 





PHILADELPHIA, PA. 








A. 





; 184 Washington St., 


SMALL POWER OR HAND PLANER 


FOR ANY SMALL WORK. 


Weight of Platen roo Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 


young man to give 





THE DEANE > 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





Pittsburgh, Pa. 
Chicago, IIIs. 
New York, N. Y. 


TOOL & DIE STEEL 
of Uniform Quality and Great Strength. 





Improved Screw (¢ 


Drill Presses, 
Saws. 
on trial. 


Shapers, 





‘utting 
Foot and Power. 


Band, Circular and_ Scroll 
Machinists’ Tools and Supplies. Lathes 


Catalogue mailed on application. 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


LATHES 








FINE TAPS, DIES, 


LIGHTNING AND GREEN 


REAMERS, ETC., 


RIVER SCREW PLATES. 





Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-saving Tools. Send for Price List. 


WILEY & RUSSELL MFG. CO., Greenfield, 


Mass. New York Agency, 126 Liberty St. 





IT WILL PAY 


you to investigate the merits of 


THE HACKNEY POWER HAMMER 


Endorsed by leading manufacturers 


throughout t 


he country. 


Catalogues and all information cheerfully furnished by 


THE HACKNEY 


HAMMER CoO., 


CLEVELAND, O. 





Eon0PS STEE 


NUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™ 





For TOOLS, DRILLS, 
DIES, of, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





Chief American Office, 


EFFIELD, 
91 JOHN ST., NEW YORK. 


ENCLAND. 





SCHOOL OF ENCINEERINC. 
OHIO STATE UNIVERSITY, 


COLUMBUS, OHIO. 


cou 


Courses in Civil, Me- 
chanical, Electrical 
and Mining E ngineer- 
ing. Extensive and 
well equipped labora 
tories A two vears’ 


rse in mining. Catalogues sent on application 





FITCHBURG MACHINE 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STR 
FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 


WORKS, 





EET, 





R. MUSHETS 


SPROLAL 
gi i! fy ra'NIc 


STEELS. 


11 & 13 Oliver St., 


How to get the best results with ‘“*R. MUSHET’S SPECIAL 
STEKL.” 
the work you turn eff with t 
This will make the first cost of “ Mushet’s 


B. M. JONES & CO., 


Greatly increase pose speeds and feeds then compare 
nat done by ORY other known Steel 
ook insignificant. 


Sole Representatives in the United States. 
BOSTON, 
143 Liberty St.,. NEW YORK. 


MASS, 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


iW. JOHNS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 
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E MACHINE 100 
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Wilmington, Del. 


Cc (i 0 Wee DESIGNS ! 
Ce 


L_ BUILDERS. 
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AMEBRICAN 





MAC sameenciobsnint alll 








NICHOLSON FI 


LE COMPANY, 


PROVIDENCE, KR. I. 








sisdeaaee MOLSON FILE 0 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURE 


American Steam Gauge Co. 
5 000 In 1 USE. 


Adopted by the U.S. Government for all the new 
Cruisers and Gunboats built for the Navy. 





D SOLELY BY 





ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





Upright, Cushioned 


HELVE HAMMER} 


Run by Beit. 
Manufactured by 


ENKINS & LINGLE, 


Bellefonte, Pa. 


The SUPE RIORITY of this” 
Hammer is due to the excellence of design as re regards 


EFFICIENCY, Simplicity, and Durability. 


L.& R. WISTER & CO., 
257 South Fourth Street, PHILADELPHIA, 





Pennsylvania, U.S. A. 


MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. Y. ¢. & H.R. 
R. R. Co., 33d St. & 11ith Ave., New York, and 
Lowell M. peamner's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I, 





. Ian 








UTTIN 
UTTIN 


EA 
ean (Gurmg 
EA UTTIN 


LELAND, FAULGONER & NORTON C0, 


DETROIT, MICH. 


STEAM PUMPS 


Both Duplex and Single 


AT 





VERY LOW PRICES. 


Apply to 


De Lamater Iron Works, 


Foot West 43th St., 24 Cortlandt St., 


NEW YORK. 





Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES, 

105 Fulton Street, 
NEW YORK CITY. 
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30 INCH, “42 INCH and 60 INCH PULLEY LATHES 


For Simultaneously Ade and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


variety of other work, 
Manufactured by 


The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 





SEBEL DIOLS OLLIE OLE 2 TDPLLLFLIIES DELLE SIN EOP IE ALLS 


om 


BLOWERS. 


AMEE ML AG Ed rir bent 





Fifa 5< 7 Pane SALEAGE 2a "FE 


BUFFALO FORGE Co., BUFFALO, N.Y. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
Can be put on withoui 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 

60’ diameter in stock. 


COOKE & CO., 
MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 











SEND FOR CATALOCUE. 


ORCESTER MACHINE SCREW CO. 






" Manutnct urers of Set, Cap & 
Machine Screws, Studs, ete. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, B. (., England, 


Americ ‘an and European Patents obtained at equitable 


rates. Special Fac Adar "8 fo or Sale of Foreign Patents through 
our La aia n Hous A good invention is worth as much in 
Great "Br ‘ituin as in the , S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men ip the 


machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


THE FOX PATENT UNIVERSAL TRIMMER, 


Oh. Over 3200 in use. 





G3A0¥"dWI 


Saves Time, 
Styles, from Ne ‘w Patterns. 
plete without Them, 
Beware of Imitations, we will prosecute all Infringements. 


Three Sizes, Four 
No Pattern Room Com 
Send for Catalogue. 


Saves money. 


THE FOX MACHINE 
325 North Front Street, 


Cco., 
Grand Rapids, Mich. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
810 Walnut St., Philadelphia. 


tC Our New and Rev deed Catalogue of Practical and Scien 
tific Hooks, 87 pages, &v« and ¢ yur other Catalogues and Cir 
culars ‘the vhole cove ring Ve ry ke anon of Science applied 
te >the Arts sont fre e and ret ure te 


» any one in any 


part of the world who w ill furnis sn his 1ddres 







LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT’S 


3 HEAVY STEEL DOG 25S 
pee No. Inch. Price. fso5 6 
3 me Ye 40208 > 
Z, 3. 882 ne 
- 5 2 . 1-2 05,6 8 
of 3......58..... S08 5 & 
"a ER Se angst & 
4 ; ln — | 
Be . 5......7-8.. Wao s 4 
Oe C.606k  cuses 70 32a 3 
ant ROS i ae NSP, 3 a 
Pos 8 114 RM Aos F 
ais 9....138 9 Hay oy 
2 @5 10....11-2.. % Sis 5 85 
OS 11....1$4..... LO eee oe 
Pd o 12....2 é 1%»s-f2S 
SSS 18....214..... 1.35 9 8S pe 
i > ae ot Se lH ETS Sew 
eee ld....3 ..... 1.60525 @ guee 
Sf 16....31-28.....18 825 8 ep 
fsa li ee 2107 3 @& 
eS (18 41-2. ; 2.75 Fok ep 
g2 19 Bas 5 ey 
a 
Oa Fuil set of 19 $23.00 BS & 
JE 20 (ext. 15 12...4.00 Pom Feng 
& 21 (ext.) 6 5.00 = BN 
One Small Set of 8—by 1-4 inches to 20 inch, - $ 6.25 


One Set of 12—by 1-4 in. to 2in. continued by 1-2in. to4in. 13.25 


These goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


ERFECT 
ENCIL 
OINTER 


















Pronounced by thousands the best machine. 
THE DRAUCHTMAN’S POINTER 
Makes a round and chisel] point. 

Makes a perfect point and never breaks the lead. 


Art Dealers Sellit. Send for circular. 
Sent prepaid to any responsible pre ss house on tri” 
for ten days, for $2.00, 


The Perfect Pencil Pointer Compan, 


ros MippLE STREET, PORTLAND, MAINE. 


M.A CHINER 
\ COPECILLY ADAPTED TO POINTING WIRE 


or Reducing and Pointing Wire. 
ODS AND WIRE FOR DRAWING. 


For Bee vie or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 
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GENTLEMEN 


Makers of even the best machinery 
seem to think that the Countershaft they 
furnish with their tools is only something 
they have to throw into the bargain when 


they make mn BAle. and of no interest to them 
how muc ch tre muible and cost the poorly con 
structed thing is to the purchaser. This 
forced us to make our own, with a new 
friction, both pulleys ranae and self oiling 
throughout, and of an entirely new design. 
If you will order one and find it as we guar- 


antee please insist upon having one with 
every new tool you buy 


Yours truly, 
THE STATES MACHINE Co., 
NEWARK, N., J. 








| 
| > a 
2/2 - 
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21% PUNCHES, ~~ 
a moe Ss 
f ~ - 

a "oo A 





WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height. 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WCOLEN 
MILLS 
HENRY R WORTHINGTON 
NEW YORK 
PHILADELPHIA CHICAGO 
ouis 8ST PAUL 





BOSTON 
sT. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO 





Corner Lake & Kirtland Sts., Cleveland, 0, 
101 Chambers Street, New York. 
e 85 Queen Victoria St., London, Eng. 









STE 


HOWE’SiIi 


EL. 


127 OLIVER ST., BOSTON. 


TAPS, DIES, PUNCHES, CHISELS 
DRILLS, LATHE TOOLS, ge. 


ESTABLISHED 


1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 228 LAKE ST., CHICACO. 








mM Artomatic Bolt-Threading & Nut Tapping Machine. 


- Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ill, U.S. A. 


ADAMS 


Made in all Sizes to Cut from 1-4” to 6” 


The simplest and most durable machine in existence. The sf 
threading head ix made encin ‘ly of steel. No links, levers 
™ springs, caps, cases, bli ck or die rings in or about the he ad, 
wike Separate Heads and Die s Furni: hed. Write for descriptive 


circular and price list to 








wee nee Agents for Great Britain, CHARLES CHURCHILL & CO. 
of Ltd., 21 Cross Street, Finsbury, London, E, C., England. 














FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














Castings for High Speed an Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheets 


blue prints of working drawings, extra. 


For an Use 


TOOL ROOM 


and 


MACHINE 











SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 





SPRINGFIELD, OHIO 


EUREKA TEMPERED SPER CO. 


NORTH EAST, PA. 


ONLY MANUFACTURERS OF 


Pure Tempered Copper 


For JOURNAL BEARINGS ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


THEPE CK PATENT F6(O 
DROP PRE EC! cK Mi 
BE eee" ~ONN: 

MINER vie N: -BROP 


MINEG 
_NEV HAVE FORGINGS 


= SWEET’S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 

















Bussell’s Patent Interchangeable Lathe Tool 


Vime Saving. Easily Adjusted. 














No Belts or Serews, 
For full information, a idress 


Ss. W. REESE & CO., Sole Manufre. 9 
182 FULTON STREET, YORK. 





YOU USE aonemts ? 


D THE MERITS OF 


NICHOLSON’S _ TT) 






If so, it will Pay You to Investigate 


_ Expanding Mandrels. 











Set of 9 MANDRELS sakes 8 





nz W. H. 1. NICHOLSON & CO0., 





trom 1” to?” 





WILKES-BARRE, PA, 









az STL PARKER PRES il,, 


Riiddietown, 
MANUFAC" 


Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


qC’oauaare 
TURERS OF 










Dies of all 
Slitting Shears, 


Work, Tinners’ 
Canmakers’ Tools. 


No. 76 —Punching Presg. 


BROOKLYN, N. Y. 


Rolling Mill and other 


PUNCHES and SHEARS, 

For Boiler Makers, Bridge 2) sate 

and Ship Builders, Arch’! . 
Iron Works, &c. 


Manufacturers of 


HORIZONTAL BORING MILLS. 
VERTICAL AND TWO-SPINDLE MILLING MACHINES. 


TOOLS FOR WORKING SHEET METALS. 


Drop Presses, Forging Presses, Drawing Presses, Lever Presses, 
Embossing Presses, &c., & 
kinds, 


Squaring, Trimming and 


for 


and 





Horizontal Boring Mill, 








AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CoO., 


BUFFALO, N. Y- 


THE CANTON STEAM PUMP CO., ©4N2O%: 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 



















mxEexi2 


Tue DAVIDSON STEAM PUMPS AND PUMPING ENGINES. 
wae™ BEST MADE  ateiais 


Manufactured by 


M. T. DAVIDSON. 


Hee? PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER SIREET, BOSTON. 





SITUATIONS. 











xX STEAM SUMPS- 
POWER PUMPS. °K 
Ip -PRESSURE PUMPS. 
DEP NSI 


A Coney 


yo 


GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 


PENDENT COoNDEN’ 


JUNCTION 
GERM MANTOMNADELPRIA, 














Endorsed by Practical Mechanics Everywhere. 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum P ae. Handles DIRTY and GRIT- 


Send for Catalogue and Prices, 





2) COMPLETE STEAM Pulte 
t0 ‘Sizes FROM FoSps 


CY LIQUIDS without Oil orCare. Sim- RIVE WE We SI” PRICES Kn 
plest, and most durable P ump made, as par- PESCRIP Live 
tial removal of two bolts makes every valve *Circurar 
readily accessible. Pumping Plants for Con teat, 


ine el “gti 
oleae GING =~ 


tractors, Irrigation, Water Works, Rail- 
roads, Mining apd General Hydraulic Pur- 23% 
ye ses, Send for Circulars. JoHN MASLIN & J 

, Sole Mfrs., 165-167 ist St, Jersey City, N.J. 


LITTLE 
GIANT” 
























For Feeding all 
Steam Boilers. 


RUE'S EJ ECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


——=-" Boiler Washer and Testing Device. 








Uses Warm Water, avoiding in- at Te 
jury and facilitating the Raising 
eam. 


RUE ™’F’G Co., PHILA., PA. 
CATALOCUES FREE. 





AZO0O0O0 IN USE. 


C PEABERTH AUTOMATIC INJECTOR. 


**Phenomenal,” ** Excellent.”’ 
“Efficiency 99 1-2 per cent.”  § “ Efficacy 99.2 per cent.” 
(Michigan Universily.) (New Albany Laboratory.) 


Rance 20 to 150 lbs. Lift 20 ft. Hot water supply, 115 


to 128deg. 80]bs. pressure. One Valve to operate. Auto- 
matic and re-starting. 
EASTERN DEPOT: MANUFRS., 
DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 
11 Murray St., N. Y. DETROIT; MICH. 


(= Trial, 30 Days. Return if not satisfactory. 


ARM Ae oan 


PRESSES <M DIES & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


P.H.&jF.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ADRIANCE 
SUTTER 








The most irregular speed made perfectly uniform and 
ular. A change of over 30 per cent, can be obtained, while 


machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels. 
Sos a engines and electric motorsabsolutely regular ani 

reliable 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


vffloo: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, ILL 


ROOTS’ NEW ACME HAND ) BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, ete 
8. S. TOWNSEND, Gen, Agt & 165 WASHINGTON ST., 

COOKE & C)., Selling Agts. NEW YORK. 

In Writing, Please Mention This Papa 
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Absolute Safety from Destiuctive Explo-ion- 
Fuel— ~Rapid —_ ration of Dry or Superheated Steam —Durability—Low Cost of Main- 
Kase of Transports ation and General Efficiency are among the advantages 
Wharton- Harrison 


tenance- 
possessed by the “* 


NEW YORK, N. Y. 
41 Dey Street. 





Highest Attainable Economy of 


’ form of boiier. 


Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates p romptly 
furnished for any amount of power from 4 H.P. up. 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA. 
9 No. Pryor Street. 





hag! Floor Emery Grinder, 
Ip, 2'NCH SPINDLE. 





SPRINGFIELD EMERY WHEEL MFG. CO., 
BRIDGEPORT, CONN. 
Chicago Branch: 70 So. Canal Street. 


FLEXIBLE METALLIC FILLET 


For PaTTERN MAKERs. 8 Sizes. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 





, 3" 





FUBNISHED BY 


THE POND 


NEPARATOR. 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving ip 
fuel. 


Send for Circular. 


Fond Engineering Co, 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





THOS. H. DALLETT 






Manufacturers of 


ELECTRIC MOTORS, s 
Presses and other Machinery. 


ELECTRIC GENERATORS 


: aa omplete Power Plants. 





York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ecially adapt- T 
for driving 
Machine Tools, Cranes, Elevators, Pumps, 


slation of 


& C0, 


For instal- 








gy ).E-LONERGANA co. 
211 Race &t., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
*“ Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 





SCROLL SAWS|>. 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 
WILMINGTON, DEL., U.S. A. 
For Sale by CHAS. CHURCHILL & co., Ltd. 


21 Cross Street, Finsbury, London, England. 











STEVENS PATENT 
INSIDE FIRM JOINT CALIPERS 
No. 56 C. Price per pair, Dy mail, postpaid. 
Sipe - ae 6 ng... aR 3 | 16 inch By-3 

R a Se 8 -- O.75 12 


O38 

Made of very fine quality of steel and the 
best goods in the market. All highly polished. 

Ideal and Leader Spring Dividers and Cal- 
ipers, Surface Gauges. and Fine Machinists’ 
Tools. CF lllustrated catalogue | free to all. 
54 STEVENS ARMS & TOOL. CO, 

. O. Box 231, Chicopee Falls ass. 











BELLOWS 


Beam Micrometer 











Send for CATALOGUE to 


wy 
STANDARD TOOL CO., Athol, Mass. 





DIEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatev 

60,000 CRANK SHAFTS po 50,0 000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 


STEEL CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa, 





Special Milling Cutters, Reamers, 
DIES, TAPS, GEARS — TO ORDER. 


GEAR CuTTING TO ORDER up to 60 in. Diameter 
Adjustable Bladed Reamers. 














Designers and Manufacturers of Special 
Machinery and Tools. 





If your Stationer does 
not keep Dixon’sAmeri- 
can Graphite Artists’ 
Pencils, send 16 cents 

(mention this paper) poly you will receive samples 
worth double the money. 


IT 18 WORTH THE NOTING 


that Dixon’s Artists’ Pencils are recommended by 
leading members of the American Institute of 
Mining Engineers, the National Academy of Design, 
New York, the Woman’s Institute of Technical 
Design, New York, and thousands of practical 
people ‘throughout the country. 


JOS. DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 





COILS & BENDS 


—_—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN. 





82 River Street, 


MANUFACTURERS OF 


LATHE and DRILL : 
CHUCKS. 


ee ot 


“ 


SEND FOR ILLUSTRATED CATALOGUE. | 24 “ 


WESTCOTT CHUCK CO,, (asi. ary 


| Padependent Chucks, 


Jaws Reversible. 
Four Jaws. 


e “4 Capacity. 


Te inch. 











BOILER HEAD FLANGING MAGHING, 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Fa ong Construction Simple. 
Price ee 


“THE HORTON LATHE CHUCK” 


—_— than 800 Sizes and Styles. 


Comprising 


Universal Chucks, 

Independent 
Chucks, 

Combination Chucks, 


Of Every Description. 


Send for . 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


— = 


CHAS. CHURCHILL & CO., Ltd., 










JACOB CLARK, M , Mfr, anaes. 


21 Cross Street, Finsbury, London, Eng. 





MANUFACTURED By dr | 
Soip BY ALL DEALERS: 


ON saat 
ad ~ SATIS FACT OT RAN ee 


ee MAN 


as 





HP ck ORD, CONN 


TH/S 1S THE F/RS7T UNIVERSAL CHUCK LVLR FLA CLD ON JHE 


ety MARKET ANO WTH /7S MAN FE Vaal Uld, Iy// ad, NW/. S STANDS 
“ro vay OWA FAR WAH HER CHUCAS OG A MUCH 


(HucK OSes (1 4/  URA 


SEND -F0R New DESCRIPTIVE 
CATALOGUE: 





a CHUCKS 


Send for new Catalogue. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1819. NEW HAVEN, CT. 











STRICTLY NOE LESS AND MORE 
DUR RABLE THAN STEEL, 
atentees and Sole Manufacturers 
THE NEW PROCESS RAW MIDE co... 
SYRACUSE, N. Y., U. 





Ross Apri. Friction Bait Bearine Coutar. 


A new Patent Application of 
Ball Bearing, patented Dec. 2, 
1890, to Drill Presses Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 95 per 
cent. of the friction overcome 
by this device. Full satisfac- 
tion guaranteed. 


JOSIAH Ross, 









INDEPENDENT CHUCKS. 


(See Am. MAcuInist, Nov. 5, 1887.) 

Before buying Chucks of this prey write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority whic h we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO. , 


No. 56 OAK ST., NEW LON DON, CONN. 
8, A. SMITH, 23 S, Canal St., Chicago, Western Agt, 


ALUMINUM 
$1.50 


PER POUND. 


The Pittsburgh Reduction Go. 


95 FIFTH AVENUE, 
PITTSBURGH, PA. 


Offer Aluminum, guaranteed to be equal in 
purity to the best in the market, at $1.50 
per pound, in ingots. Aluminum sheet, 
wire and castings at lowest market prices. 
Correspondence solicited. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 
ALUMINUM SOLDER. 













GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number 
in use not one has ever 
failed to give perfect 
satisfaction. 

E. & F. GLEASON, 
Also, Mfrs. Wood-work- 
ing Machinery. 
2210 BODINE STRERT, 
Philadelphia, Pa. 


Pat.KEY-SEAT orSPLININGGAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


vwrick &co.,1WIST DRILL GAUGE. 


ine Machinists’ Tools. -—E. Boston. Mass.—Send for Circular 























| | 20-INCH, 25-INCH AND 
30-INCH SWING 


TURRET 


The Universal 


LHUGKING 


CINCINNATI, | 
U. 8. A. 


LATHES 


Radial Drill Co. 











Die Forging 
Press, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 208 and 210 E. 43d St., 


(HYDRAULIC MACHINERY, 





Hydraulic U Packings. 


NEW YORK. 
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EDISON GENERAL ELECTRIC COMPANY, 


COMPLETE STOCK OF 


DOUBLE BRACE, SELF-OILINC, 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PATENT COMPRESSION COUPLING, 


Address EDISON GENERAL ELECTRIC CO., Schenectady, N. 





ADJUSTABLE BALL AND SOCKET 


WZ7e are in a position to fill all Orders Immediately. 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical] 
operation requiring high, ewen and controllable 
temperature. 


No. 80 Nassau St., New York. 
A. KR. KING WFI’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 








ugar CASTINGS ares. 


Mrrs,. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALC CORRESPONDENCE INVITED. 


Y. 





HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 













Engine Lathes, 
Metal Planers, | 
Upright Drills, 





Lathes, 


Screw Machines, 
Gear Cutting 


Machines, 











Boring Mills, Bolt Headers, 


Chucking Lathes, 


Machinery and Machine Supplies, 


F lather 26 Inch Planer. 


Pattern Makers’ 


Pattern Makers’ 


Shapers, Saw Tables, 
Milling Jig Saws, 
Machines, Buzz Planers, 


Steam Hammers, 
Helve Hammers, 
Bolt Cutters, 


Nut Tappers 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 









THE NORTON DRILLS. | HURLBUT'S / Patent Cut- 
” SEN / ting-off and 





I 
UN 





\ 

= ~ 

y g/ v 
b/ 

+ a, 
\ / 





me a 
pe FOR LIGHT, SENSITIVE 
i | AND RAPID DRILLING. feat Centering 
ude 's3 tcc more Spladios, Sone g> —— Machine. 
To drill from 0 to 1-2 ineh holes. 4 
The Latest and Best ; most con- Sizes 2”, i ae pe o. 
venient, sensitive and durable Drill MADE BY 


on the market. 

Have Balanced Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


THE I XL. DRAWING STAND 


PATENTED. 
With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 


Hurlbut & Rogers, 
| South Sudbury, Mass, 
@. Chas. Churchill & Co., Ltd, 

Agents, 21 Cross St., London, 
> England. 


— Send for 
Circular. 












KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Key-Making Machines, 
Giant Key-Seater Co. 

EAST SAGINAW, MICH. 
April 25, 1891. We are very 


much pleased with it, and 
think it the best machine on 


— 





market for simplicity and 
= effective work. DAVIS & 
* COWGILL_ IRON WORKS, 
Umoaha, Neb. 














HUGO BILGRAM, 








FRISBIE FRICTION 
PULLEYS.» CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORK. 


ge GUIDE 
f Pox »\ 
Sees PULLEYS 
en 2 FOR 
- Light Belts, 


JOHN ROYLE & SONS, 


PATERSON, N, J. 


If you buy a KEY-WAY CUTTER 









You will make a 
mistake that will 
cost you 
money. 


tTHE MORTO 


Key-Way Cutter is the only 
that will cut a 


tofitit. Mr.Geo 


i ows: “The Key-maker 





off the steel for it. The 


Mn, 


which requires my 






six inches wide. 





without a KEY-MAKING ATTACHMENT 


Li 
ning 


chine on the market 
Way and make a Key 
comb, Salem, Mass., says as fol- 


wonderful attachment, making 
keys faster than a man can cut 


way Cutter does a piece of 
! work in fifteen minutes 


seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet,and cutting from the smallest Key ways to 
MORTON MFG. CO., Muskegon, Mich. 
Formerly of RoMEo, MicH. 









440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
go” Work. 
‘” 


“8 | MS Bevel Gears cut theoret- 
r ‘\ 


f ically Correct. 


ight- 


“AWN 


ma- 





Key- 


New- 





is a 


American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


-_? Makers of Implements for 
Standard Measurements. 
Over 
48,000 
in Use. 


m, 







man 





S 
E 
T 
N 
0 
U 
L 
C 


o> IMM 


Flat Bar Gange. 
JAS, A, TAYLOR & CO. 


AHH 

















THE LODGE AND DAVI M 


New York House, 


G4 Cortlandt St, 






VIS MACHINE TOOL CO. 


Oo. 
St. Louis House, . 


O20 Ni 2d ft, 











Sole Agent 
for Creat Britain, 








Chicago House, 
Sey 608708, Canal ft, 


Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 
Extra heavy, Convenient, and easily handled. 




















ENGINE 
LATHES, 


TURRET ‘ 
LATHES, 


PULLEY 
LATHES, 


CHUCKING con 
LATHES. © 


Pa 






20, 26 & 32-In. Triple Geared Shapers. 
Stroke changed while machine is 
running. Shaft can be passed through 
head of machine and beg seat cut in 
same to any length. ixtra heavy 
vises. Tables slotted on all sides. 


— 





15 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 
ning. Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables. 












24, 27, 30 and 38-Inch Swing, Cabinet Legs. 
All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


Pittsh’ghHouse, | 
Mkt. & Water Sts, -= 


CABINET TURRETS, AUTO. MONITORS, FOX 
MONITORS, SPEED LATHES, &C. 
COMPLETE BRASS WORKERS’ OUTFITS. 





IRON PLANERS, 







RADIAL 
IRON SHAPERS, DRILLS, 
MILLING MACHINES, DRILL 
SCREW MACHINES. PRESSES, 
— BOILER 
MAKERS’ 
DRILLS, 
~ ie POST 
\'S ~ DRILLS. 


24, 32 and 36-inch Planers. 
Powerfully 
Plenty of Metal and designed for 
All Feeds and Shipper 
operated from both sides. 

Improved device for holding Planer Bolts. 





and 40-In 
Automatic stop to feed. Quick return 


Extra deep beds and tables. ch Drills. 
geared. 
extra heavy duty. on right side. Table operated 
from front. Large cones 
and long belts. 


Special 26-In. Shaper with auto. down feed. 
— See Advertisement on 


Fage SO. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F. E. REED & CO. 
Worcester, Mass. 





ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 

















Prict $8 Mi. BARKER'S 
NO BELT. a CENTER GRINDING 
machine MACHINE. 

guaranteed, Manufactured by 


Wm. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 








15” and 18” Crank t SHAPERS. 


20” and 26” Geared 


| c= IMMEDIATE DELIVERY. 
| 
| JNO. STEPTOE & CO., Cincinnati, Ohio. 











PATENT FRICTION SHAPER. 
17 INCH STROKE. 


Double racks allow- 
ing shaft 2% to pass 
through base. Adjust- 
able table for taper 
work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in’ phosphor’ bronze 
wheel. 

Weight, 1300 lbs 

Write for Prices. 


1.0, Wright & Sons, 





69 & 71 CEORCE ST.. Bde. D.,N.Y. | — 




















NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING =MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


2 BY 24 TURN TABLE TURRET 





JONES & LAMSON MACHINE CO., 
Springfield, Vt., U. S. A. 








L. W. POND MACHINE CO. 
_— 


Manufacturers of and Dealers in 


Iron Working eee 





PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 

MASS. &. 





Complete Universa! 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


KEMPSMITH 
Machine Tool Cb, 


MILWAUEEE, WIS. 














D. SAUNDERS 





she in & O edketesea Hand Tools. 


21 ATHERTON S8T., 
Yonkers, N. Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


SONS, 








with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 





THE PATENT WHEEL PIPE CUTTER 
Easily adapted to various sizes of pi 
All wearing sur aces are of tool steel hardened. Less 


Tapping Matin 


ag in the cut combines simplicity 
Rolling instead of sliding motion. 





SHARP boc Good WORK. 


THIS 


Universal Cutter 


AND 


Reamer Grinder 


will grind all kinds of 
cutters and reamers 
» up to&”’ diam. without 
m™ the use of special at 
tachments. 






London, Eng. 










21 Cross St., 


Simple, Accurate, Rapid. 
Price, $150, 
Write for Catalogue. 


CHAS. CHURCHILL & C0., Lid., AGENTS, 


THE 


Cineinnati Milling 
Machine Co, 


Se CINCINNATI, 0. 





KEUFFEL & ESSER CO. NEW YORK 

dafie BLUE PRINT PAPER. 
Packias 18 THE CHEAPEST, NO 
Srohia MAKES THE BEST AND 
Saobics KEEPS 
Sacha WHEN 


IMITATIONS are plentit 


WASTE, NO FAILUR 


MOST PERMANENT PRINT 





We otaim that 


amples, Price Lists and information cheerfully furnished Photo Printing for the Trade 

















’ P, BLAISDELL & CO., 






Manufacturers of 
gq Machinists’ Tools, 
WORCESTER, MASS. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL 
21 Cross St., 


& C0., Ltd, Agents, 
Finsbury, London, England. 

















PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. t 
20in — Largest Va. 
riety of Pritts manufac 
tured in the world. 
Worcester, Mass. 








FINE TOOLS 





—— > preter them 
Live dealers sell 
> them. 

Send for free il 
lustrated = Cata- 


ES x 


































BARNES’ 


“New FrictionDisk Drill 


FOR LIGHT WORK. 


Has these Great Advantages: The 
speed enn be instantly changed 
from 0 to 1600 without stopping or 
# shifting belts. Power applied can 
} be graduated to drive with equal 
f safety the smallest or largest 
f drills within its range—a wonder 
fb ful economy in time and eres 
suving in drill breakage 


Send for catalogue 








DEFIANCE MACHINE WORKS, 
DEFIANCE, OHIO, U. S. A. 


BUILDERS OF 
PATENT 
HUB, 


€ atalogue Free. 




















ee 
. O28 g 
= oo logue. an? 4 = - 
4 =e =} L. s. STARRETT, Athol, Mass., U.S.A Pe 3 Si 
. YNDON AS ;ENTS Chas, Chu. nll & Cx .. Limited z = 
2 ale GAGE MACHINE WORKS, ||" "TEE EF cs 
- 2 eS Ss hima MANUFACTURERS Belt Power Air Pump and ad g zs Eto = 
S 2 C72 4) Condenser. oy & is ess 
33S Zz The CONOVER MFG. CO. » Tleesa 
=—s—=als MACHINE CONSULTING ano * CTS 
Finkle ;  MECHARICAL Engigtens Re #525 
, iis 9 ne FOX & TURRET TOOLS, so artes aie ca evs S32 
= 2 =) fuel sa ed or equal ount of 2 & a = 
is = la ee WATERFORD peer gained. He with ma ROS 3 3 
— rx ee a A SPECIALTY. egy ’ seas ait i oy us of En pe 8 Ee ~ 
NEW SHOP. AMPLE ROOM, Ww. D. e INE TOOL CONTRACT, Tai STREET, 
AND AND 


PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT. 





EASILY REACHED, 





FORBES 
CcoO., 


HOBOKEN, N. 


MACHINE 
WORK. 


J. 


DAYS’ WORK. 


JOB, 


OR 


HUDSON, 
HOBOKEN. 





“zx a. ’ Hand Pipe- Cutting Machines 


No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion. Cuts and screws pipes 
\% to 2-inch. Easily carried 
about. a 
—_— 


“ECLIPSE” Nos. 2 ane 3. 
These are powerful and mor 
efficient 
machines 
Sor cutting 
large 
IPES, with which one man can 
asily cut off and thread 6- inch pipe. 
No. a Cuts and Screws 2% to gin. 
No.3 ae ae 2% tod in. 
it will pay you to write us for 
particulars 
PANCOAST & MAULE, 
ntion this paper.| Philadelphia 
Ma We also build Power Machines. 











(HEAPEST 


BOLT 





‘SYILLNI 


H, B ‘BROWN & C0,, 





EAST HAMPTON, CT. 








4, 5 and 6 Ft. SWING. 








“Za ——= ain - a 
H. BICKFORD, 
LAKE VILLACE, N. H. 


BORING AND TURNING MILLS, 








bibuehy 


are an important fitting in any 
steam plant, and_ especially 
those valves which automatic- 
ally control steam, air or water. 
If you would know more about 
them, address 

MASON REGULATOR CO. 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, i> for transmission of 
power. Improved oper et Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & ager -dalbecicliclonia Co. oie 


? Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 


POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPEN SIDE IRON PLANERS, 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL. 
Sizes 30” to 120’ by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 
THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION. 











ss cine Herisontal Punch. — 








Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 
8 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 
8 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 


TD NKR ERA LAER ¢, YOO Ga 


Engine Lathes, Hand Lathes, 
For " 


FOOT POWER LATHES, SLIDE RESTS, ETC. 
EAGLE &€@ 

Speed Milling, 

An indispen- 











ANVIL 


“98 WORKS, 





sable Tool in Trenton, N. J. 
any well ap- 
pointed Mma-| dhe Fisher Double Screw Leg 


chine shop. 


Spesis from 240 
to 10.000 revs, 


Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST.. BOSTON. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by = to any address 
in the U. 8., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postpaid. 


NEW PATENT 


CENTER 
RHYMER 


For Finding and Correcting 
the Center of 


SHAFTS, 


SPINDLES, 
GUDCEONS, ETC. 


James FI Junt er Machine Co., 


Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 











Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. 


ADDRESS : 
American Machinist, 
96 FULTON ST., 
NEW YORK. 

















Machine Shops, 


BEMENT, MILES & CO., 


PHILADELPHIA, 


PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Rolling Mills, 
Yards, Boiler Shops, Bridge Works, 


Steam Forges, Ship 


Etc., Etc. 





THE HILLES & JONES CO,, WILMINGTON, DEL. 


MANUFACTURERS OF 


MACHINE piace 





." Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road Shops, Locomotive and Car Builders, etc. 





Improved 
Boiler Plate 
Planer, 





Fight Sizes, 


8’x20’ length 









of cut. 

















NORTIL ADAMS, MASS. 








WYMAN & GORDON, 


WORCESTER, MASS. 






DROP FORGINGS. 





CVELAND, 







FIRST PREMIUM, 


oH 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


ACME MACHINERY CO. 






+ &, 1882, 
aC. 4, 18838, 
AUG, 25, 1885. 

























GEER (Rss pRE Duar FA a petsanas 
-, SEE 


& SHRINKERS. 
BLACKSMITH DRILLS. 




















The Moore & White C0, 


16th St. & Lehigh Ave. 
PHILADELPHIA, PA, 


MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


Cut-Off Couplings, 


Send for Circulars. 











IMPROVED COUNTERBORE 


with removable Tit. Easily sharpened when dull. 
SEND FOR CIRCULAR AND PRICES TO 


R. M. CLOUGH, 
TOLLAND, CONN. 





The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator B showed the greatest 
efficiency due to corrugations of interior surfaces 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 
imagine we do not possess the best Separator, which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a competitive 
test where all Separators are re presented. 

I respectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 
NEW YORK. 


we D AY STEAM. 


Simpson's Centrifugal 


Separator and Trap. 
For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete. 


Place Separator as close to engine 
as possible, the steam taking a spiral 









course between the threads causes 
the water to be thrown by centrifu 
wal force against the outer walls, 


while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 


venience may require; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for ail pur 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
















Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


RADIAL DRILLS 


For Machine Shop Use. 
‘ Special Radials for Bridge Builders. 
Box’s Double Serew Hoist, 


500 Ibs. to 20 Tons 
Capacity carried in 
Stock. 
















Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 
ton Traveling and jib 
Cranes. 


Photosand Cuts 
on Application, 


Alfred Box & Go., 


Front,Poplar & Canal Sts. 
Philadelphia, Pa. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 


A POSITIV A FORCE FEED with the 
most PERFECT REGULATION an 
GREATEST é ‘ONVENIENCE in opera 
tion yet attained in any device for th« 
lubrication of machinery. Works 
equally well in every possible position 


Lackawanna Lubricating (o.. 


41 Coal Exchange, Scranton, Pa 


wew GATALOGUE OF TOOLS 


And Supplies — See & any address on receipt of Ten 
ts in pA. F postage). 


Chas. A. Strelinger & Co.,¥9" Detroit, Mich. 








OUR 





Send for 
Catalogues 
Containing useful 
Information about 
Feed Water Heczters 
Also Steam Separator: 
And the Delivery of 
Dry Steam 
For all purposes, 


GOUBERT MFG. 
32 Cortlandt St., 


co., 
NEW YORK 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 
In Use, Over 2,500. 25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 

constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
— anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
SILES IGENTS : W. L. SIMPSON 10 TELEPHONE BUILDING.) N. W. ROBINSON, 154 Washington St., Chicago, Ili 
y 18 CORTLANDT STREET, N. Y.§ ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia 


“OTTO” GAS ENGINE WORKS. me GASOLINE ENGINES 


SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 151 Monroe Street, STATIONARY and PORTABLE. All Sizes. 
= Dwarfs in Size, but 


Philadelphia. Chicago. Giant St h. 
New York Agency,18 Vesey St. + meatal rength. 


35 ooo SOLD our per horse power 
, + 


nd requires but little 
attention torun them 
Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

OR GASOLINE, 


COMBINED 
" GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


















y articulars free by mail 
fention this paper. 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
= bevel gears. 


7. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
bev | by any otherengine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 





_ “orn 





NOISBLESS 






















UES se 

__OF IMPROVED -=-Nepey 
CORLISS STEAM ENGINES | wes 
IN pitt es 


[OMPLETE aes & . 











ConTRACTS 
TAKEN FOR 








SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT sTs., 
BROOKLYN, N. Y. 


BUILDERS OF THE 


Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lizhthall Surface Condensers with 
Cobb's Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


IN STOCK. 
E ngine Lathe, 13 in.x6 ft.. 
15 in.x6 ft., 
= 18 in.x8 ft., 
14 in.x6 ft.. 
16 in x6-8 ft., 
18 in.x8 ft., 
24 in.x12 ft., 
14 in.x6 ft., 
18 in. x6-8 ft., 











Ames Mfg. Co 
Prentice Bros 


Corliss = = 
Engines 


Fitchburg, Plain & Taper 


He ndey, Plain & Taper 
‘lain & Taper 


20 in.x10 ft., D. W. Pond, good order 
20 in.x8-10-14 ft., Standard Pattern 
24 in.x12-14 ft., hd ™ 
x bs 28 in.x12-16 ft., 
. 2 eS . - : # as 32 in.x18 ft., , a 
of the highest ty pe an d 1n Gap Engine Lathe, 24-44 in.x16ft., Harringtons, \l order 
be ¢ Pit Lathe, Triple Geared, Face Plate, 60 in. automatic feeds, 
good order, price low 


all Sizes are Upright Boring and Turning Mill, 39 in. swing. 
Planer, 24 in.x6 rx wel 11 Planer Co 


made by 





ry. 30 in.x10 ft. 
> . ’ 
THe Lane & BopLry 36 in x12 ft., 
LEY Co., “ 24 in.x5 ft., mo wm ed hand 
. : es 30 in.x8 ft., itchburg 
CINCINNATI, 0. “48 in-xll ft., Burns&Co 
24 in.xé6 ft., Fitchburg, new pattern 
24 in.x6 ft., fatt he & Morse 
Drill, Sensitive, Sle ite Mch c o., 2d hand 


1-3-4 spindles, 


3 spindle, 2nd hand, good order 


Universal 2Flain Grinding Machines, 


20 in. swing, , Prentice Bros 
25-28-32 in. complete, - « 
y Radial Drill, 3 ft. arm, new pattern 
4 SIZES. Work and traverse in- — 14 in. stroke, 28 in. feed, Trav. Head, Fitchburg 










et ~ 30 in, ¢ ‘rank Motion, new pattern 


@ stantly varied to any 
' n. Triple Geared, New Improved Pattern, 


. speed bet ween ex- 


Milling Mac ‘hint 8, Universal Improved Pattern. 
tremes, Re- Lincoln pattern, Garvin 2d hand 
versingpoints | screw Machine, Brown & Sharpe, wire feed, 2d hand 
varied by “ “ Niles Tool Works, 1 . in. hole, with feeds 
Ls | anc arge assortmen of tools, good order 
end. : Prected Brass Lathes, Fox, Monitors, Square arbors, all sizes. 
table simuitane- Pipe Machine, cuts 6 in. pipe, Morris & Tasker, 2d hand. 
ously clamped at | profiling Machine, 2 spindles, Lincoln’s make. 
both ends by | Horizontal Boring Machine, . modern style, 40 in. swing, 
Nicholson & Waterman’s make, good as new 
=p hand, bes ne sic’ nalion Plate Planer, 15 ft., good order, price low. 
a z end; easy to keep Large assortment of other Tools. Send for 
: clean; is gradu- Complete List. 
ated in 4 degrees J.7.IcCABE, 


68 Cortlandt st 


NEW YORK. 


and in taper in inches per foot. 


L a BROS. Manufacturers, 


Waynesboro, Pa. 


* Successor 0 E. P. BULLARD’S 


New York Machinery Warerooms 








BorRING & TURNING MILLS 
TURRET MACHINES, 


ATHE 





BripGeEPport MacuHine Toot Works, 
E.PButtarp.Propr. BrindGerort.Conn. 








FRIGK COMPANY, Buiter 


WAYNESBORO, PA. 





‘Eclipse Corliss “a. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. © 


Send for Special Circular. 


SOUTHWARK FOUNDRY i MACHINE CO., PHILADELPHIA, PA. 











4 GENUINE “CORLISS.” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines. Reversing Engines, 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers, Tanks, etc. 










ad 
Yn 70ND ser Rel 


DAND FRICTION 


H&ISTS;, 


me MN ING MACHINERY 








PHILADELPHIA CORLISS ENGINES. 


Catalogues Mailed on Application. 
Superior 
Design, 
Workmanship 
and Finish. 


Non- 
Condensing. 


Condensing. 


Triple 
and Quadruple 
Expansion, Best Material. 
HIGHEST 
EF FICIENCY 
GUARANTEED. 


PHILADELPHIA ENGINEERING WORKS, 


LIMITED, 
Miffiin and Meadow Sts., PHILADELPHIA, PA. 


Horizontal or 
Vertical. 














wr NO SKILLED ENGINEER _2 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 
Stationary and Marine. Automatic in Fuel and Water Supply. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


HARLES MURRAY=:+ 
VENGRAVER on WOOD\ wooD\/ Dy 








for inventions 
Litigation, Searches, Opin 
ions, &c. Trade Marks, La 
bels, &c., registered 


procurea. 


PAT 


J. NOTA McGILL, Attorney-at-Law, 


1S 


ATLANTIC BUILDING, WASHINGTON, D, C, 


SZANN'ST “+ NEW YORK- 


THE BALL & saee COMPANY, 


Qwners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL. 





SIMPLE ENGINES, 
COMPOUND ENGINES, 
TRIPLE EXPANSION 


ELECTRIC LIGHTING PLANTS, 
ELECTRIC RAILWAY PLANTS, 
MANUFACTURING PLANTS, 


for 
ENGINES, 
And all Purposes requiring close regulation and economy. 


Works, Elizabeth, N. J. Office, 15 Cortlandt St., N. Y. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, 


TEST  ibibaten 


This Indicator is especially useful to those erect- 
ing or inspecting machines. It is possible by its 
use to readily determine the degree of inaccuracy 
of a plane surface on the top, bottom or side of a 
piece of work, or to easily ascertain the amount 
of end movement, for example, of a spindle, or 
the extent to which a spindle runs out of true. 

: The upright post, or stand. may be clamped at 
any point upon the base by the knurled nut. The 
sleeve whic 4 carries the arm may be fastened at 
any height on the post or turned around the post 
to bring the arm on either side. The arm turns 
in the sleeve and may be set at any angle relative 
to the base, or may be inverted so that the point 
brought in contact with the work will be down- 
ward rather than in position shown in cut, 





S. A. SMITH, 


Western Representative, 
23 So. Canal St., CHICAGO, ILL. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
No. 8 SCREW MACHINE. ples of work done. 
Machine Shops of all kinds equipped complete. 
spondence solicited. 
NEW YORK, PHILADELPHIA, 


13f & 138 LIBERTY ST. 705 ARCH ST. 


Corre- 


CHICAGO, 


PHENIX BLOG. 


PITTSBURGH, 
LEWIS BLOCK, 








THE YALE 8 TOWNE MFGCO. 
_______ STAMFORD CONN. 
NEW YORK CHICAGO PHILA BOSTON 


JENKINS STANDARD PACKIN 
steam and heaton JENKINS STANDARD PACKING “tie joins %atis ci 
cracks, &c. The continues heat JENKINS STANDARD PACKING veloaincs &. amd 
hard as, and will a od we kong as metal itself, JENKINS STANDARD PACKING 


does not ROT or BURN OUT. JENKINS BROS., New York, Philadelphia, Boston & Chicago, 





will pack a joint, no matter how rough or uneven 
the surface is. 








SCREW MACHINES. 
Turret interchangeable with Tail Stock. 
= Write for large cuts with full descriptions 


MONITOR LATHES. 


Standard Engine Lathe, with Turret on Shears. 


THE LODGE & DAVIS MACHINE TOOL CO., wixtens rOtSEs ee Sietatsi, Chteago: Ti, 


Works: CINCINNATI, OHIO, Cc?” See Advertisement on Page 16. 


THE PRATT & WHITNEY CoO., 


HARTFORD, CONN. 


manuracture LAT HES « vatcus sie 


AND OF THE FOLLOWING KINDS: 
Hand, Engine for Turning and Screw Cutting, Cutting Off, 
: Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 





ar PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. S. A., 


MANUFACTURERS OF 


C & MACHINISTS’ CLAMPS. 


C Clamps, in 5 5 Sizes, with Openings 
14, 24, 314, 4¥4, 6% inches. 





Machinists’ Clamps, in 4 Sizes, with Openings 
14, 2%, 344, 414 inches. 


Drop Forgings of Bronze, Copper, Iron and Steel 
OF ALL DESCRIPTIONS. 
London Seam CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


WARNER & SWASEY, = MARWELL & MOORE, 


CLEVELAND, OHIO, Manufacturers and Dealers in all kinds of 


M ACHINE TOOLS| a". mcnnsts’ TOOLS AND SUPPLIES, 


For Iron and Brass Work. 


SMALL, TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 














The Celebrated 
F. E. REED 
> 16-inch Swing = 
Engine Lathe. 
ee 


111-113 13 LIBERTY 8T., NE NEW YORE. 
We carry the largest lin line of Tools and Su and Supplies in the City. 


, Photographs 
. ie Ae 


on application. 


Lowell, iass., 





Manufacturer of ENGINE LATHES 


from 16 to 48 in. swing. Cuts, 
and Prices furnished 


jaunty. 


gu 


GEO. W. FIFIELD, 





a Key- Seating Machine J. M. ALLEN, Presment. 
and 20 j In. Drills Wo. B. FRANKLIN, VICE-PRESIDENT. 


A SPECIALTY. 
SEND FOR List or | F. B. ALLEN, Seconp VicE-PRESIDENT. 


New and Second-Hand J. B. PIERCE, Secretary & TREASURER. 


Lathes, Planers, Drills, 
or anything in Machinists’ 
—~ Tools or Supplies. 
W. P. DAVIS, 


Rochester, N. Y. 


























OUR TLINE OF SCREW MACHINES. 


— Cas Se : 
No. 00 ow Machine, for Bench, No. 1 Screw Machine. No. 2 Screw Machine, 


Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


Manutacturers of; and Dealers in, all kinds of 


MACHINERY «0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 


No. 3 Screw Machine. 


DIANERS. SPUR CEARED 
AND 
SPIRAL GEARED. 


MANUFACTURED BY 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 








20” x 6 ’ Chucking Lathe. 16" x 6 Engine Lathe, 
CHEN DEY MACHINE O. TORRINGTON-onn. 


_Noulurne 8" MACHINE TOOLS. &25"... 


iJ.M.CARPENTER &_. TTT 


26” Pillar Shaper. 


Manufacturer 











PAWTUCKET.R.I. AAT) 


APS & DIE 





